UTILIZATION OF HONEY AS A REPLACEMENT OF SUGAR FOR BREAD MAKING


PROPOSAL
The effect of partial substitution of sugar with liquid honey on the pasting properties of cooked dough made from cassava-wheat composite (10:90) flour as well as the sensory preference and shelf stability of its bread was investigated. Sucrose (S) in the bread recipe formulation was substituted with honey (H) at levels 0, 10, 20, 30, 40 and 50%, respectively to give 6 treatments, namely 0H:100S, 10H:90S, 20H:80S, 30H:70S, 40H:60S and 50H:50S. Amylograph pasting properties of the dried crumbs were determined using standard analytical procedures. Fresh bread samples were subjected to sensory evaluation and fungal count during storage (6 days). Peak, final and setback viscosities of bread crumb decreased (32.29 to 25.33, 58.54 to 43.00 and 30.96 to 23.66 RVU), respectively as the level of honey inclusion increased. Honey substitution levels used did not significantly (p > 0.05) affect aroma and texture of the bread samples but composite bread with 20% level of honey substitution was most preferred in terms of colour while composite bread with 30% level of honey substitution was most acceptable in terms of taste and overall acceptability. Fungal count in stored honey-cassava-wheat bread varied significantly (p < 0.05) from 0.6 to 4.0 × 102, 1.0 to 6.9 × 10 2 , 2.2 to 57.0×102 , 32.0 to 135.7×102 , 34.0 to 140.0×102 and 42.0 to 159.3 ×102 ) cfu/ml from day 1 to day 6, respectively. From the study, it was concluded that substitution of sugar with honey in dough formulations significantly (p < 0.05) affects dough pasting properties, improves acceptability of the composite bread and reduces staling rate.
Keywords: Honey, sucrose sugar, cassava-wheat bread, dough, pasting properties.
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CHAPTER ONE
BACKGROUND TO THE STUDY
1.1	Introduction to the Study
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., 2017), 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).
Honey is an alternative therapy irmly rooted in ancient medical remedy and its anti microbial properties (Shultz, 2019) are well documented. Beyond many health claims and ability to mask any taste deficiency that may have resulted from ingredient interactions, inclusion of honey into bread formulation is reported to offer functional benefits, improve water-binding capacity of dough, provide increased production volumes; and improves shelf life of baked products (Addo, 2019).
Addo (2019) found that at 4 – 6% liquid or dry honey, the rheological properties of frozen dough and the freshness of bread were improved. Frank and Matthew (2019) recommended substitution level of 25% liquid honey as a partial substitute for sugar as the optimum in terms of physical and sensory qualities of fat-reduced mufin.
The substitution of a type of sugar by another had typically been studied in food products with the objective of inding a level of replacement that will improve the product’s characteristics. In an earlier study, Torley et al., (2018) pointed out that individual starch gelatinization characteristic differs in their response to partial or complete substitution of various sugars. The quality and stability effect of honey in 100% wheat lour bread have been reported in literature (Qunyi et al., 2019); speciically, increased addition of honey in bread formulations was said to have resulted into a higher water absorption, shorter development and stability time in the dough. Reckling, (2019) reported that 5% level of substitution of pure sugar with honey in whole wheat bread formulations did not cause significant change in size related and physical properties of loaves.
Honey is a natural biological product that comprises of simple sugars (glucose and fructose: 70–80%), water (10–20%), and other minor constituents such as organic acids, mineral salts, vitamins, proteins, phenolic compounds, and free amino acids (Ouchemoukh et al., 2018). It is ordinarily liked by consumers for its nutraceutical value, characteristic flavor, sweetness, and texture (Subramanian et. al., 2020).  Honey can be used in bread formulation to increase overall quality of the product and to extend its shelf life. However, liquid honey is viscous and difficult to disperse in the dough, limiting its use in the food industry (Glabe, Anderson, & Goldman, 2019). By contrast, honey powder (dry honey) made from liquid honey can be dispersed easier, and so it has been more widely used in bread-baking industry for improving bread quality.
Bread is one of the most widely consumed food products in the world and bread making technology is one of the oldest technologies known. This technology has been evolving continuously as new materials, equipment and processes are being developed (Selomulyo & Zhou, 2017). The impacts of various ingredients on sensory and nutritional quality of bread have been widely studied (Barcenas & Rosell, 2015; Plessas et. al., 2018). Addo (2017) examined the effects of honey on the rheological properties of frozen wheat flour dough and found that at 4–6% (flour basis) liquid or dry honey improved the rheological properties of frozen dough and the freshness of bread by increasing both the R/E values (Resistance to extension/ Extensibility values) andmoisture. Freshness is one of the characteristics that consumers most appreciate in bread (Fiszman et al., 2020).
Fresh bread typically presents an appealing tan crust, pleasant roasted aroma, fine slicing characteristics, soft and elastic crumb textures, and a moistmouthfeel. The loss of bread freshness is characterized by increased crumb hardness and decreased flavour and aroma. In general, loss of moisture and starch retrogradation are accepted as the two main mechanisms leading to the firming of the crumb (Selomulyo & Zhou, 2017). 
During the formulation of bakery products, honey powder is included in dough formulation in order to improve their nutritional, sensory and keeping quality. It also has a significant effect on dough rheological properties. Honey powder contributes to yellowy crumb and golden brown crust, increases fermentation or mixing tolerance of dough, and causes baked products to remain fresher and more moist. So enhancement of the fresh quality and/or inhibition of staling of bakery products can be achieved by using honey powder. 
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 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. 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 making industry.
1.3	Objectives of the Study
1.3.1	General Objective
	The General objective of the study is the utilization of honey as a replacement of sugar for bread making. 
1.3.2	Specific Objectives 
Specific objective which will be looked into which are:
· To examine the health benefits of honey in human body 
· To find out the acceptability level of bread made from honey.
· To produce bread using honey as a replacement for sugar.
1.4	Research Question
	In the course of this research, the following research questions are being brought up:
· What are the health benefits of honey in human body?
· What is the acceptability level of bread made from honey?
· Can honey be used as a substitute for sugar in  bread production?
1.5  	Significance of the Study
	This may be very useful to various stakeholders in the Nigerian Hospitality Industry. It will be very important to all bread baking industry who bake bread for menu for Nigerian populace.
Finally, this research will enable the Nigerian government to invest more in the cultivation and storage of honey in order to enhance optimal utilization of its numerous health importance.


1.6	Scope of the Study
The project work is limited to the utilization of honey in replacement of sugar for bread making. This study will be limited to the production of bread only using honey.
The scope of the research will be considered based on the following:
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 
· Honey: Honey is a sweet and viscous substance made by several bees, the best-known of which are honey bees. Honey is made and stored to nourish bee colonies.
· 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


CHAPTER TWO
LITERATURE REVIEW
2.0 	Overview
Honey is produced by bees that have collected nectar or honeydew. Bees value honey for its sugars, which they consume to support general metabolic activity, especially that of their flight muscles during foraging, and as a food for their larvae. To this end bees stockpile honey to provide for themselves during ordinary foraging as well as during lean periods, as in overwintering.(Drey, 2019) During foraging bees use part of the nectar they collect to power their flight muscles. The majority of nectar collected is not used to directly nourish the insects but is instead destined for regurgitation, enzymatic digestion, and finally long-term storage as honey.(Endo, 2019) During cold weather or when other food sources are scarce, adult and larval bees consume stored honey, which is many times as energy-dense as the nectar from which it is made.(Fred, 2019)
After leaving the hive a foraging bee collects sugar-rich nectar or honeydew. Nectar from the flower generally has a water content of 70 to 80% and is much less viscous than finished honey, which usually has a water content around 18%.(Gray, 2019) The water content of honeydew from aphids and other true bugs is generally very close to the sap on which those insects feed and is usually somewhat more dilute than nectar. One source describes the water content of honeydew as around 89%. Whether it is feeding on nectar or honeydew, the bee sucks these runny fluids through its proboscis, which delivers the liquid to the bee's proventriculus, also called the honey stomach or honey crop. This cavity lies just above its food stomach, the latter of which digests pollen and sugars consumed by an individual honeybee for its own nourishment.
2.1	Source of honey
Honey is the natural sweet substance produced by honey bees from nectar of blossoms or from secretions of living parts of plants or excretions of plant sucking insects on the living parts of plants, which honey bees collect, transform and combine with specific substances of their own, store and leave in the honey comb to ripen and mature (Sampath et al,. 2018).
2.1.1	Physical and chemical properties of honey
The physical properties of honey vary, depending on water content, the type of flora used to produce it (pasturage), temperature and the proportion of the specific sugars it contains. Fresh honey is supersaturated liquid, containing more sugar than the water can typically dissolve at ambient temperature. At room temperature, honey is a super cooled liquid, in which the glucose will precipitate into solid granules. This forms a semisolid solution of precipitated glucose crystals in a solution of fructose and other ingredients.
2.1.2	Chemical Composition of Honey
The precise composition of honey varies according to the plant source, season and production method. Storage conditions may also influence final composition. But the main constituents are the same in all honeys. Naturally darker honey has greater antioxidant properties. Acetic, Butanoic, Formc, Citric, Succinic, Lactic, Malic, Pyroglutamic, Gluconic acids and a number of aromatic acids are found in honey. Bee’s honey is free of Cholesterol (Christy et al, 2019).
2.1.3	Honey as a substitute for sugar in baking
Sugar is most commonly thought of as a sweetener, but in baked goods it is also involved in several other processes. Sugar undergoes a series of complex browning reactions above 160oC, and the products of these form the brown crust of many baked goods (Taylor and Annette, 2018).	
Honey therefore, can be used in replacement of sugar in baking of cakes as it is sweeter than sugar. Honey is hygroscopic (it attracts water) so it is good for baking of cakes as it keeps them moistened for longer period. Studies reviewed showed that honey contains 17-20% of water and  76 – 80% sugar (sucrose) and can be used in baking breads, cookies, and cakes (Encyclopedia.com, 2019). The use of honey in baking of cake has higher benefits than that of sugar. The benefit from honey goes beyond its great taste. It is a great natural source of carbohydrates which provide strength and energy to the body. It is known for its effectiveness in instantly boosting the performance, endurance and reduces fatigue in muscle. Emrich (2019) is of the view that, in bread recipes, “we like to substitute honey for the sugar”. In doing so, we are adding more liquid to the recipe so; we cut back on liquid elsewhere or add more flour. 
Honey is sweeter than sugar so we add ¾ cup of honey for each cup of sugar that we are replacing. Langford (2017) postulates that, the primary reason why white sugar is unhealthy is because they are highly processed at very high temperatures and with the use of chemicals that render them absolutely useless for nutrition of any kind.
2.1.4.	Nutrition profile of honey
Honey is a natural product whose composition depends on the environment from which the original nectar was collected. This includes the varieties of plants involved, seasonal and geographic variations. Major nutritional components are sugars (mainly fructose and glucose) and water but a large number of other chemical compounds are present in small quantities, the  average composition of honey is given in the table below in 100 gm of honey (Kaskoniene et al., 2019).
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2.1.5	Advantages of using Honey
· Useful in weight Management
According to the famous author and nutritionist Mike McInnes, honey burns body fat even while when you are sleeping. It is one of the best foods for losing weight. Doctors recommend to have a spoonful of honey before going to bed. You can also consume a little honey with warm water on empty stomach early in the morning. Having it first thing in the morning, helps increase the metabolism, which in turn helps reduce weight faster. Honey is also good for improving the overall human health.
· Strengthens Immune system
Honey has countless medicinal properties that naturally help in curing a sore throat. Its antioxidants and bacteria-fighting assets also help against fighting infections that are caused by viruses, bacteria and fungi. According to doctors and scientists, buckwheat honey has the highest number of antioxidants and when consumed daily can be beneficial for boosting immunity in the long run and this is why honey has known to be one of the best immunity boosting foods. It is always advisable to consume honey every morning before breakfast or even workout to get an extra kick of energy for the whole day. It also works as a cleansing toner which improves immunity in children.
· Nourishes your skin and face
Using Honey for skin is very useful because of its moisturizing and nourishing properties. Honey is the best natural moisturizer, especially for your dry skin and it is also very easy to apply. Raw honey not only unclogs pores but it also helps moisturize parched skin. It also helps curing cracked lips during winters. Many people also use honey masks for skin tone correction. Also being a natural antiseptic, it is useful for treatment of wounds, bruises, cuts, burns and other infections. Learn more about how honey can be used as one of the effective home remedies for glowing skin.
· Boosts memory
We are what we eat and hence it is very important to consume foods that help make our mental health strong to sustain in old age. Honey, the eternal sweetener has numerous health benefits, one of which includes boosting memory and concentration. Honey not only increases brain power and memory but also makes you a healthier person altogether. Consumption of honey prevents metabolic stress and helps calm and soothe the brain, which helps in augmenting memory in the long run. The natural antioxidants and therapeutic properties in honey help in boosting brains’ cholinergic system and circulation and receding cells that cause memory loss.
· Home Remedy for Cough
Honey is known to be one of the best home remedies for dry cough as well as wet cough. Research has also shown that drinking a tablespoon of honey can reduce irritation in the throat. Honey is the preferred natural remedy for cough, especially for kids, as it helps to relieve nocturnal cough, allowing proper sleep.
· Natural home remedy for Dandruff
Honey is one of the best natural home remedies for dandruff. It not only provides nourishment to dry hair but it also gives you smooth and soft hair. You can also use honey and lavender with green tea to prevent hair fall. All you need to do is mix 2 tablespoons of Dabur Honey with equal amount of vegetable oil and apply it on your hair. Keep this hair mask on for 15 minutes, and then rinse it off before you shampoo.


· Used for Healing Wounds
Honey has antibacterial, antifungal, and antioxidant properties, which is why honey is used for healing wounds. After any skin injury, bacteria that live on your skin can infect and penetrate the wound site. Honey, has been found to destroy these bacteria.
· Prevents and helps control Eczema
Eczema is a skin condition that causes red, itchy, flaky skin that causes discomfort. Usually, young children and teenagers suffer from eczema that can be treated with eczema. Those suffering can make a mixture of raw honey and cold-pressed olive oil and apply on the skin to get rid of the problem. Honey acts as a natural cleanser by removing dirt and making the skin smooth and soft. It can also be used for exfoliation of the skin by mixing it with oats in order to remove dead cells. Regular use of honey prevents eczema from occurring or coming back again.
2.1.6	Nutritional Benefit of Honey to Human Health
Honey is food made by bees for bees, but many people also enjoy it. Humans have prized honey for its sweet taste for many thousands of years. Some researchers say honey is more than a sweetener. It may also have health benefits, though there is little evidence for some of its medicinal uses. 
Raw honey comes straight from a beehive. Some honey producers pass the substance through a coarse filter to remove foreign matter, but it remains unprocessed food. Most of the honey sold in stores goes through a heating process to make it less sticky and easier to filter.
High temperatures pasteurize honey and destroy yeast cells in it that can cause unwanted fermentation. 
The following are some of the nutritional benefit of honey to human health
· Nutrition Information
· Honey is basically sugar. It is actually higher in calories than the typical white sugar used for cooking or baking. Because it is sweeter, you may need less if you’re using it as a substitute. Also, honey adds flavor that white sugar does not have.
· 
· 
· 
· 
· One tablespoon of honey contains:
	Calories: 64
Protein: 0 grams
Fat: 0 grams
Carbohydrates: 17 grams
fiber: 0 grams
sugar: 17 grams



Honey contains some vitamins and minerals in trace quantities, including small amounts of:
Iron	2g
Zinc	0.1g
Potassium	0.5g
· Cough Relief for Children
Health authorities do not recommend over-the-counter medications to treat young children’s coughs and colds. Some parents may look for natural remedies. In one study, two teaspoons of honey relieved children’s nighttime cough and allowed them to sleep. However, doctors do not recommend this practice for children less than a year old.
·  Acts as a Natural Sleeping Aid
Having trouble falling asleep? You should try drinking this beverage made of warm milk and honey just before you sleep. For centuries, people have used this drink to help them sleep. This beverage is fairly easy to make. All you need to do is add a teaspoon of Dabur Honey into a glass of hot milk, or add 1 or 2 teaspoons of Dabur Honey to a cup of chamomile tea and sip to induce sleep.
· Eases sinus issues
With increasing pollution and dust many people these days suffer from sinus related issues. Sinuses are small cavities in the skull that produce mucus to guard the respiratory system from allergies and infections. When we suffer from infections the viruses block the sinus, traps the air and mucus which causes distress. Honey on the other hand is a natural anti-bacterium and anti-septic that helps to clear the infections and reduce inflammations. Honey also soothes throat and reduces coughs and strengthens the immune system thereby causing less sinus attacks.
CHAPTER THREE
RESEARCH METHODOLOGY
3.0	Introduction
	This chapter presents a clear view to this study in view of the methodology that will be adopted for research approach. The methodology described the specification of procedure for the collection and analysis of data necessary to solve the problem required in the study. Methodology is described as the set of methods systematic approach towards solving a particular problem through data collection.
	During the course of obtained information on this research study. Efforts were immensely made to obtain first-hand information and comprehensive data in relation to the significance of personnel development and training in a business. Factors were gathered through two major source of data collection i.e primary and secondary data collection.
3.1	Research Design
	The research design is an analytical survey. Analytical surveys also referred to as diagnostic studies attempt to describe and explain why certain situations exist. In this approach two or more variables are usually examined to test research hypotheses. The results allow researchers to examine the interrelationships among variables and to draw explanatory inferences.
	The research design for this work is essentially the plan, strategy, and structures for investigation cross sectional is used where my questionnaire is distributed once for the survey tool of this study to the various respondents regarding to my number of contact. The research design was an analytical survey. Analytical surveys also referred to as diagnostic studies attempt to describe and explain why certain situations exist. In this approach two or more variables are usually examined to test research hypotheses. The results allow researchers to examine the interrelationships among variables and to draw explanatory inferences.
3.2	Study area 
Study area is the geographic boundaries created in Business Analyst used to define the extent of the analysis. This are typically created when starting a project to ensure that your data is confined to a specified area.
3.3	Target Population Of The Study
Population “as the means of identifying characteristic which number of the universe have in common and which will identify each unit being a  member of a particular group. The population for the study will be Sixty Two (62)
The population of this study will consist of the selected Students and Staffs of the Hospitality Management, front office staff etc which consists of both senior and junior staff. Therefore the researcher decided to focus attention on 50 selected respondents.
3.4	Sampling Techniques
Sampling is a technique of selecting individual members or a subset of the population to make statistical inferences from them and estimate the characteristics of the whole population.
The techniques for research this study, shall be carryout in specific area of sample study to cover the particular area of the population on the basis of questionnaire administered for respondent view.
Simple random sampling was used to select population elements.
3.5	Sampling Size
          The sample size is a reasonable number of selected trait, event or members taken from population as a representative of that population, so the sample for the study will be Sixty Two (62) selected personnel  Simple random sampling was used to select population elements.
TAROYAMINE (1964) formula is used to determine the sample size for research TARO (1964) method.
N= N1 (1+N(e)
Where n = sample Size
N = total population
E = Error Limit (0.05 on the basis of 95% confident level
I = Constant
1 + N 2 N
	Ce
 (
(0.05)
2 
62
)1 + 62
	62
1 + (0.0025)2(62)
		62
		1.25
N = 49.6 
= 50
3.6	Research Instrument
A Research Instrument is a tool used to collect, measure, and analyze data related to your research interests.
The instrument for this research work is the use of sensory evaluation. Which consist of section A and Section B. the Section A deals with the Bio-data of respondents while the section B deals with the Research Based question on the research topic. 
3.6.1 Measurement of Variable
	It is a property that may have different values for different individuals and for which these values result from measuring, meaning that the values may take on any value within an interval of numbers.
The variable measure in the case of this research work is the use of questionnaire, which was embed in table designing, which consist of row and column	
3.7	Data Collection Techniques
Data collection techniques refer to methods used to collect and analyze different forms of data.
Data collection techniques for this research project includes primary and secondary sources of data collection. Primary sources of data are sources of data collected through oral interview, questionnaire administration and some form of electronic communication between the researcher and the respondents in the organization. The researcher urged the respondents to respond honestly to the question administered.
Secondary sources of data are the information that have already been recorded in the subject data in various document including books, journals and annual reports of the organization. 
3.8	Data Analysis
Data analysis is the process of inspecting, cleansing, transforming, and modeling data with the goal of discovering useful information, informing conclusions, and supporting decision-making.
The researcher used the percentage method as a statistical technique to analyze and interpreted the data collected. Tabular format is used to analyze the data which consist of Variable, Frequency and percentage.


3.9.0	Methodology 
Sensory evaluation is a scientific discipline that applies principles of experimental design and statistical analysis to the use of human senses (sight, smell, taste, touch and hearing) for the purposes of evaluating consumer products.
In this research project, Affective testing will be utilized. Affective testing also known as consumer testing, is a type of testing that is concerned with obtaining subjective data, or how well products are likely to be accepted. Usually large (20 or more) panels of untrained personnel are recruited for this type of testing, although smaller focus groups can be utilised to gain insights into products. The range of testing can vary from simple comparative testing (e.g. Which do you prefer, A or B?) to structured questioning regarding the magnitude of acceptance of individual characteristics for the product.
Sensory evaluations for the utilization of honey as a replacement of sugar for bream making are done using affective testing through the design of a structured questionnaire. The questionnaire are administered to carefully selected panels of personnel recruited for this type of testing after consumption of the drink.
3.9.1	Equipment use in the production of bread
· Mixing bowl
· Knife
· Spoon
· Oven
· Baking pan
· Scale 
Recipe needed in the Production of Bread (using Honey in replacement of sugar)

Recipe 					Quantity
Flour					1kg
Yeast					2 Tablespoon 
Salt					2 Teaspoon  
Butter					250g
Water 
Honey 					¼ Cup
METHOD OF BREAD MAKING USING HONEY IN RELACEMENT OF SUGAR
· Prove the yeast: in a large bowl, add the yeast, water and a little out of the honey. Allow to rest for 5 -10 minutes until foaming and bubbly.
· Prepare the dough: add remaining honey, salt, butter and flour. Mix to combine until the dough begins to pull away from the sides of the bowl.
· Knead the dough: knead with your hand on a lightlyfloured surface, for 5 – 8 minutes. The dough should be smooth and elastic, and slightly stick to a clean finger, but no be overly sticky.
· First Rise: pan with butter and place the dough inside. Cover with a dish cover and allow to rise in a warm place until double in size ( about 1 ½ hours)
· Bake: adjust the oven racks to lower position. Pre heat the oven to 350F. bake bread for about 30 -33 minutes, or until golden brown on top. Give the top of a loaf a gentle tap, it should sound hollows. Invert the baked loaves onto a wire cooling rack, brush the tops with butter and allow to cool for at least 15 minutes before eating. 
Recipe Needed in the Production of Bread using Sugar
Recipe 					Quantity
Flour 					1kg
Yeast					2 tsp
Salt 					2 tsp
Butter 					250 g
Sugar 					1 cup
Water 
 		
METHOD OF BREAD MAKING USING SUGAR 
· Prove the yeast: in a large bowl, add the yeast, water and a little sugar.
· Allow to rest for 5 -10 minutes until foaming and bubbly.
· Prepare the dough: add remaining sugar, salt, butter and flour. Mix to combine until the dough begins to pull away from the sides of the bowl.
· Knead the dough: knead with your hand on a lightly floured surface, for 5 – 8 minutes. The dough should be smooth and elastic, and slightly stick to a clean finger, but no be overly sticky.
· First Rise: pan with butter and place the dough inside. Cover with a dish cover and allow to rise in a warm place until double in size ( about 1 ½ hours)
Bake: adjust the oven racks to lower position. Pre heat the oven to 350F. bake bread for about 30 -33 minutes, or until golden brown on top. Give the top of a loaf a gentle tap, it should sound hollows. Invert the baked loaves onto a wire cooling rack, brush the tops with butter and allow to cool for at least 15 minutes before eating.
The Sensory Evaluation Form will be use as the main method of data collection for this research work. Please tick the rating of your choice from Excellent to Poor as shown below: 



CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1	Introduction
The researcher in this chapter attempt to present the data obtained through administration of sensory evaluation form distributed to the selected testing panel which consist of the selected respondents.
The data obtained are then analyzed on the order of their presentation in the sensory evaluation form. It is to be noted that the researcher present data collected from the sensory evaluation form using tables and analyzed in a visual statistical analysis format. 
4.2	Data Presentation and Analysis
In this chapter, data collected using the instrument of data collection were presented and analyzed. The data such presented were based on the responses from the respondents through the use of carefully administered sensory evaluation forms which was completed and returned to the researcher.
Fifty (50) sensory evaluation forms were used as the data collection tool for this research work. The data are thus present based on questions presenting the respondent’s Bio Data and the analysis of the questions that are based on the formulated questions in the sensory evaluation form.
4.3	ANALYSIS OF DATA
The fifty (50) sensory evaluation forms are thus analyzed as shown below:
TABLE 4.1: SEX OF RESPONDENTS
	SEX
	NO OF RESPONDENTS
	PERCENTAGE

	Male
	17
	34

	Female
	33
	66

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.1 shows that 17 respondents representing 34% of the total respondents were male while 33 respondents representing 66% of the total respondents were female. The significance of this result was that more women are involved in this survey than men.


TABLE 4.2: AGE OF RESPONDENTS
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	16-25
	23
	46

	26-45
	22
	44

	46 and Above 
	5
	10

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.2 shows that 23 respondents representing 46% of the total respondents were from the age range of 16-25 while 22 respondents representing 44% of the total respondents were 26-45 years, while 5 respondents representing 10% were 46 years and above. The significance of this result was that more youth are used for this research work.
TABLE 4.3: MARITAL STATUS OF RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Single
	32
	64

	Married 
	18
	36

	Others
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.3 shows that 32 respondents representing 64% of the total respondents were single while 18 respondents representing 36% of the total respondents were married, no respondent were others. The significance of this result was that more single personnel were used for this research work.
TABLE 4.4: EDUCATIONAL QUALIFICATION OF THE RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	OND/NCE
	9
	18

	HND/BSC/BA
	41
	82

	P.hd
	-
	-

	Gce/Ssce/Waec
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.4 shows that no respondents were of GCE/SSCE/WAEC holder, 9 respondents representing 18% of the total respondents were OND/NCE holder while 41 respondents representing 82% of the total respondents were HND/B.Sc Holder. The significance of this result was that Higher Holder were used for this research work.
TABLE 4.5: NATIONALITY OF THE RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Nigeria 
	50
	100

	Others 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.5 shows that all the respondents for this research work were Nigerians by Nationality. The significance of this result was that all the respondents are Nigerians.
TABLE 4.6: RELIGION OF THE RESPONDENTS 
	RESPONSE
	NO OF RESPONDENTS
	PERCENTAGE

	Islam
	40
	80

	Christian
	10
	20

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
Table 4.6 shows that 40 respondents representing 80% of the total respondents were Muslim while 10 respondents representing 20% of the total respondents were Christian, The significance of this result was that more Muslim are used for this research work.
PART B SENSORY EVALUATION FORM
FOR HONEY
TABLE 4.7: APPEARANCE OF THE HONEY AS REPLACEMENT OF SUGAR FOR BREAD MAKING 
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	15
	30

	Very Good
	17
	34

	Good 
	18
	36

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 15 respondents representing 30% of the total respondents rated the Appearance of the bread excellent, 17 respondents representing 34% rated the recipe very good, while the remaining 18 respondents representing 36% chooses good. No respondents choose fair or poor as the appearance of the dish.
TABLE 4.8: TASTE OF THE HONEY AS REPLACEMENT OF SUGAR FOR BREAD MAKING
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	12
	24

	Very Good
	19
	38

	Good 
	19
	38

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 12 respondents representing 24% of the total respondents rated the taste of the bread excellent, 19 respondents representing 38% rated the recipe taste as very good, while the remaining 19 respondents representing 38% chooses good. No respondents choose fair or poor as the taste of the bread.
TABLE 4.9: CONSISTENCY OF THE HONEY AS REPLACEMENT OF SUGAR FOR BREAD MAKING
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	15
	30

	Very Good
	19
	38

	Good 
	16
	32

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 15 respondents representing 30% of the total respondents rated the consistency of the dish excellent, 19 respondents representing 38% rated the recipe consistency as very good, while the remaining 16 respondents representing 32% chooses good. No respondents choose fair or poor as the consistency of the dish.
TABLE 4.10: FLAVOUR OF THE HONEY AS REPLACEMENT OF SUGAR FOR BREAD MAKING
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	28
	56

	Very Good
	17
	34

	Good 
	5
	10

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 28 respondents representing 56% of the total respondents rated the flavor of the bread excellent, 17 respondents representing 34% rated the recipe taste as very good. While the remaining 5 respondents representing 10% chooses good. No respondents choose fair, or poor as the flavor of the dish.
TABLE 4.11: ACCEPTABILITY OF THE HONEY AS REPLACEMENT OF SUGAR FOR BREAD MAKING
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	23
	46

	Very Good
	11
	22

	Good 
	16
	32

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 23 respondents representing 46% of the total respondents rated the acceptability of the bread excellent, 11 respondents representing 22% rated the recipe acceptability as very good, while the remaining 16 respondents representing 32% chooses good. No respondents choose fair or poor as the acceptability of the dish.


FOR SUGAR
TABLE 4.12: APPEARANCE OF PRODUCTION OF BREAD USING SUGAR 
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	16
	32

	Very Good
	17
	34

	Good 
	17
	34

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 16 respondents representing 32% of the total respondents rated the Appearance of the bread excellent, 17 respondents representing 34% rated the recipe very good, while the remaining  17 respondents representing 34% chooses good. No respondents choose fair or poor as the appearance of the dish.
TABLE 4.13: TASTE OF PRODUCTION OF BREAD USING SUGAR
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	24
	48

	Very Good
	15
	30

	Good 
	6
	12

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 24 respondents representing 48% of the total respondents rated the taste of the bread excellent, 15 respondents representing 30% rated the recipe taste as very good, while the remaining 6 respondents representing 12% chooses good. No respondents choose fair or poor as the taste of the bread.


TABLE 4.14: CONSISTENCY OF THE PRODUCTION OF BREAD USING SUGAR
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	4
	8

	Very Good
	28
	56

	Good 
	9
	18

	Fair 
	9
	18

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 4 respondents representing 8% of the total respondents rated the consistency of the bread excellent, 28 respondents representing 56% rated the recipe consistency as very good, while 9 respondents representing 18% chooses good. Also, 9 respondents representing 18% chooses fair No respondents choose poor as the consistency of the dish.
TABLE 4.15: FLAVOUR OF THE PRODUCTION OF BREAD USING SUGAR
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	17
	34

	Very Good
	16
	32

	Good 
	17
	34

	Fair 
	-
	-

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 17 respondents representing 34% of the total respondents rated the flavor of the bread excellent, 16 respondents representing 32% rated the recipe taste as very good,. While the remaining 17 respondents representing 34% chooses Good. No respondents choose fair, good or poor as the flavor of the dish.


TABLE 4.16: ACCEPTABILITY OF THE HONEY AS REPLACEMENT OF SUGAR FOR BREAD MAKING
	CHOICE
	NO OF RESPONSES
	PERCENTAGE   (%)

	Excellent 
	13
	26

	Very Good
	12
	24

	Good 
	19
	38

	Fair 
	6
	12

	Poor 
	-
	-

	TOTAL
	50
	100%


Source: Researcher’s Survey, 2025
From the table above, 13 respondents representing 26% of the total respondents rated the acceptability of the bread excellent, 12 respondents representing 24% rated the recipe acceptability as very good, while 19 respondents representing 38% chooses good. While the remaining 6 respondents representing 12% choose fair. No respondents choose poor as the acceptability of the dish.



CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary
This research work examines the utilization of honey as replacement of sugar for bread making. The objectives of the study is to examine the health benefits of honey in human body, To find out the acceptability level of bread made from honey. To produce bread using honey as a replacement for sugar. Data was collected using the sensory evaluation form in which fifty (50) sensory evaluators was selected. In which the result of the sensory evaluation form distributed implies that honey is a very good replacement for bread because of its numerous health benefits. The study was divided into five (5) chapters. Chapter examines the introduction to the research topic. Chapter two examines the review of relevant literature on the topic also the nutritional and health benefits of honey was also examined. Chapter three examined the research methodology and the  production method of the bred using honey as sugar replacement. Chapter four examines the analysis of the data collected using the sensory evaluation form. Chapter five being the last chapter speaks on the summary, conclusion and recommendation on the topic.
5.2	Conclusions
	A bread formulation using a substitution of sugar with honey powder was developed. 
It can be concluded that Honey is a natural biological product that comprises of simple sugars (glucose and fructose: 70–80%), water (10–20%), and other minor constituents such as organic acids, mineral salts, vitamins, proteins, phenolic compounds, and free amino acids (Ouchemoukh et al., 2018). It is ordinarily liked by consumers for its nutraceutical value, characteristic flavor, sweetness, and texture (Subramanian et. al., 2020).  Honey can be used in bread formulation to increase overall quality of the product and to extend its shelf life. However, liquid honey is viscous and difficult to disperse in the dough, limiting its use in the food industry (Glabe, Anderson, & Goldman, 2019). By contrast, honey powder (dry honey) made from liquid honey can be dispersed easier, and so it has been more widely used in bread-baking industry for improving bread quality.
Furthermore, Sugar is most commonly thought of as a sweetener, but in baked goods it is also involved in 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.
Honey therefore, can be used in replacement of sugar in baking of cakes as it is sweeter than sugar. Honey is hygroscopic (it attracts water) so it is good for baking of bread as it keeps them moistened for longer period. It was also reviewed that honey contains 17-20% of water and 76 – 80% sugar (sucrose) and can be used in baking breads. The use of honey in baking of bread has higher benefits than that of sugar. The benefit from honey goes beyond its great taste. It is a great natural source of carbohydrates which provide strength and energy to the body. It is known for its effectiveness in instantly boosting the performance, endurance and reduces fatigue in muscle. In bread recipes, “we like to substitute honey for the sugar”. In doing so, we are adding more liquid to the recipe so; we cut back on liquid elsewhere or add more flour. Honey is sweeter than sugar so we add ¾ cup of honey for each cup of sugar that we are replacing. 
5.3	Recommendations
	In the course of this study, the following recommendations are made-up:
· More studies should be done on the usage of honey as a substitute for sugar in the baking industry 
· There should be sensitization programmes on how honey can be used as a replacement of sugar 
· The general populace should be sensitize on the health benefits of  honey as sugar replacement 
· The baking industries should endeavour to use honey for some of the baking products such as bread, cookies etc.
· The government of  the Country  (Nigeria) should support the honey making industry with modernized way in which honey can be produced without losing its nutrients and value.
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UTILIZATION OF HONEY AS REPLACEMENT OF SUGAR FOR BREAD MAKING 
Part A: 
BIO DATA OF RESPONDENT 
1. Sex:  male 	(	)    female   	(	)
2. Age:   16 -25   (         )	26 – 25     (       )   46 and above   (        )
3. Marital status: 	single   (       )      married    (       )    others   (        )
4. Educational background:   GCE/SSCE/WAEC   (      ) 	OND/NCE    (       )   HND/BSC/BA     (      )     ph.D   (        )  
5. Nationality:      Nigerian   (        )     other   (        )
6. Religion ____________________________________________

PART B: SENSORY EVALUATION OF THE PROUDCTION OF BREAD USING HONEY IN REPLACEMENT OF SUGAR
	Item
	Excellent
	Very good
	Good
	Fair
	Poor

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	CONSISTENCY
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
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Table 1: Nutrient profile of honey

Contents Quantity
Carbohydrates 824 gm
Sugar 82.12gm
Dietary fiber 0.2gm
Protein 0.3gm
Riboflavin (Vitamin B2) 0.038 mg
Niacin (Vitamin B3) 0.121 mg
Pantothenic Acid (Vit. BS) 0.068 mg
Vitamin B6 0.024 mg
Folate (Vitamin B9) 2ug
Vitamin C 0.5mg
Calcium 6mg
Tron 0.42mg
Magnesium 2mg
Phosphorous 4mg
Potassium 52mg
Sodium 4mg
Zine 0.22mg
Water 17.10gm
Energy 300keal





