


QUALITY EVALUATION OF BREAD PRODUCED FROM WHEAT, SESAME SEED AND PAWPAW PULP FLOUR BLEND USING AVOCADO AS A FAT REPLACER
[bookmark: _Toc142597212]ABSTRACT
In the food sector, simpler, more natural, less processed products with fewer and more identifiable components are becoming popular. This movement is known as the "clean label" concept. Healthy, morally, and eco-friendly products have influenced consumer preferences in this sector.  Avocado is a medium energy dense fruit with buttery puree texture. Its rich monounsaturated fatty acids promote healthy blood lipid profiles and regulate blood glucose levels. This study aimed at evaluating the quality of bread from wheat, sesame seed and pawpaw flour blend using avocado as a fat replacer. Avocado puree was used to replace margarine at 0 %, 25 %, 50 %, 75 % and 100 %. The proximate, mineral and sensory analyses were evaluated using standard methods. The moisture, protein, fat, fibre, ash, carbohydrate and energy showed a significant difference (p<0.05) from 31.15-33.78%, 1.43-9.88 %, 34.33-7.22 %, 0.01-1.75 %, 0.75-1.71 %, 30.60-46.32 % and 437.09 Kcal/100g in sample 100:0 to 289.76 Kcal/100g in sample 0:100 respectively. Sensory attributes were all rated high as appearance scored (6.70-8.60), aroma (6.63-8.30), taste (6.60-8.20) texture (6.60-8.33) and the overall acceptability (6.70 – 8.50). The bread sample produced from 50 % margarine with 50 % avocado puree was most preferred by panelists. From these findings, there could be a 50 % replacement of bakery fat by avocado puree.	Comment by Ofonime Ntukidem: This is not required in an abstract. 	Comment by Ofonime Ntukidem: No Mineral result in the Result and Discussion	Comment by Ofonime Ntukidem: Please rewrite this section, all the parameter in proximate composition should be highlighted separately. 	Comment by Ofonime Ntukidem: Since 50:50 ratio of Margarine to avocado was preferred, then the proximate and mineral composition should be highlighted in this sentence. 
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1. Introduction
The quest for clean-label products and consumer demand for natural ingredients and reduction in the use of artificial or synthetic additives have driven significant advancements in food processing technology (Vasilakia et al., 2022). Consumers show a significant preference for clean-label products, often willing to pay a premium for foods with simpler and more natural ingredient, even if these products have less desirable sensory qualities (Maruyama et al., 2021). Bread is a staple food in developing countries and is consumed in large quantities because it is affordable, a good source of nutrients and is available in a “ready to eat” form. Bread has been produced and consumed by people as a staple food for a long time( Van der Walt,  2016). It may be described as a fermented confectionery produced mainly from wheat, water, yeast and salt by a series of unit operations involving mixing, kneading, proofing, shaping and baking ( Acharya, 2021) . Bread consumption has increased tremendously in recent times in the developing countries (Fatahi et al., 2023).  	Comment by Ofonime Ntukidem: Please reference this sentence
Wheat, the basic ingredient in bread making is one of the most important crops grown around the world. The major components of wheat flour are protein (approximately 10 %–12 %) and starch (approximately 70–75 %) (Awulachew, 2020). However it cannot be grown in all bread consuming areas hence it needs to be imported making it relatively expensive according to the reports of (Maboh et al., 2024). Sesame seeds (Sesamum indicum) are tiny, flat oval seeds with a nutty taste. It is an important oil seed believed to have originated from tropical Africa with the greatest diversity. Sesame is an important source of oil (44-52.5 %), protein (18-23.5 %) and 13 % of carbohydrate (Singletary, 2022). The seeds are consumed fresh, dried or blended with sugar. It is also used as a paste in some local soups. The meal is notable for its high protein concentration which is rich in methionine and tryptophan. Since these amino acids are missing from a number of other sources of vegetable proteins such as soybean. Thus, sesame seed flour can be added to recipes to give a better nutritional balance to healthy food products ( Ogbonyomi et al., 2024).
Pawpaw (Carica papaya) is a tropical and subtropical food plant gaining popularity worldwide not just for the delicious fruit but also for medicinal properties of the whole plant parts, leaf, fruit, root, bark, peel, seed and pulp. The preservation of pawpaw fruit is very minimal in Nigeria thereby increasing post-harvest losses ( Fakile et al., 2025). Pawpaw is highly rich in minerals such as potassium, magnesium, iron and sodium. It also contains some active compounds such as ascorbic acid, antioxidant, β-carotene, α-tocopherol, flavonoids, vitamin B1, papain and niacin  (Daagema et al., 2020).
Several ingredients are used for bread making with mandatory ingredients including flour, water, yeast and salt. Other optional ingredients such as sugar, fat, milk, emulsifier, fruits, flavors,  may be added  (Cauvain & Cauvain, 2015). Though, fat is described as optional bread ingredient, bread made with little or no fat has low quality. Therefore, fat is a very important ingredient in bread as it helps to improve loaf volume, crumb softness and keeping quality (Krishnamoorthy et al., 2018). Unfortunately, most of the fat used in baking industries is all imported. The country is blessed with a lot of oil bearing crops and tropical tree fruits. The oils from these sources are of good quality. Their use as substitute or replacement for imported bakery fat will go a long way to conserving the country’s scarce foreign exchange and also reduce risk of cardiovascular diseases.
Avocado (Persea americana) is a tropical fruit that originated from Mexico. Avocado, besides being consumed as a fresh fruit, it is also suitable for salad fruit, sandwich spread, and guacamole ( Hurtado-Fernández et al., 2018). In contrast to typical sweet and acidic fruits, avocado has a buttery and smooth texture that makes it suitable as a potential fat replacer. Moreover, it contains high level of fat; 66.67 % of monounsaturated fatty acid (MUFA), 14.29 % of saturated fatty acid (SFA) and 12.24 % of polyunsaturated fatty acid (PUFA), (Nurul et al., 2016). In addition, avocado is also known as a medium energy dense fruit as approximately 80% of the edible part of avocado consists of water (72 %) and dietary fiber (6.8 %) ( Bautista-Baños et al., 2019). This research work will give an overview of all the proximate, minerals and organoleptic changes which occur when bakery fat (margarine or butter) is substituted with avocado puree.
2. [bookmark: _Toc142597255]MATERIALS AND METHODS
2.1 Source of materials 
[bookmark: _Toc93413563]Wheat, sesame seeds, pawpaw, avocado, sugar, salt, yeast and margarine were purchased from Wurukum market Makurdi, Benue State Nigeria. These ingredients were processed at the Food Technology laboratory at the Joseph Sawuan Tarka University Makurdi, Benue State, Nigeria. 
2.2 Methodology 
2.2.1Production of sesame seed flour
Sesame flour was produced according to the method described by Makinde et al.,(2016) as shown in figure 1.
                                          [image: ]
Figure 1: Flowchart for the production of sesame seed flour 	Comment by Ofonime Ntukidem: In the flow chart, let Sesame flour should be place inside a box
Source: (Makinde et al., 2016)


2.2.2 Production of pawpaw flour
Pawpaw flour was produced according to the method described by Yusufu & Akhigbe, (2014) as shown in figure 2.
                                          [image: ]
Figure 2: Flour chart for the production of pawpaw flour	Comment by Ofonime Ntukidem: The Final output example Pawpaw flour in the flow chart should be in a box
Source: (Yusufu & Akhigbe, 2014)


2.2.3 Production of avocado puree
The method of Jacobo-Velázquez & Hernández-Brenes, (2011) was used for the preparation of avocado puree. The fruits were washed in clean water to reduce microbial load and foreign materials, peeled, scooped and mashed into avocado paste, packaged into polyethylene films and refrigerated prior to processing of the bread.

2.2.4 Blend formulation for bread production using avocado as a fat replacer
Five bread samples containing 0, 25, 50, 75 and 100 % avocado puree replacing bakery fat with avocado puree were formulated as shown in table 1. 
Table 1: Sample formulation for bread made from wheat, sesame and pawpaw flour blend with avocado as fat replacer.	Comment by Ofonime Ntukidem: Looking at the formulation, the ratio of Wheat:Sesame:Pawpaw is already fixed meaning there are some publication that has already taken this formulation as the best performing. It will be advisable to state the work where you get the Wheat:Sesame:Pawpaw formulation. 

How did the researcher arrived at 80:5:10 ratio for Wheat:Sesame:Pawpaw
	[bookmark: _Toc135043534][bookmark: _Toc135044430][bookmark: _Toc8985027]Samples
	Wheat (%)
	Sesame (%)
	Pawpaw (%)
	Margarine (%)
	Avocado Puree (%)

	100:0
	85
	5
	10
	100
	0

	75:25
	85
	5
	10
	75
	25

	50:50
	85
	5
	10
	50
	50

	25:75
	85
	5
	 10
	25
	75

	0:100
	85
	5
	 10
	0
	100



2.2.5 Recipe for the formulation and development of bread made from wheat, sesame and pawpaw flour blend
During the formulation and development of bread from wheat, sesame and pawpaw flour blends, all other ingredients were kept constant while varying the proportions of margarine and avocado puree. This is as shown in table 2. 


Table 2: Recipe for the formulation and development of bread made from wheat, sesame and pawpaw flour blend	Comment by Ofonime Ntukidem: Kindly state the source of the Ingredient table
	Ingredients
	A (g)
	B (g)
	C (g)
	D (g)
	E (g)

	Wheat
	255
	255
	255
	255
	255

	Sesame 
	15
	15
	15
	15
	15

	Pawpaw
	30
	30
	30
	30
	30

	Sugar
	 65 
	 65
	 65
	 65
	 65

	Yeast
	6 
	6
	6 
	6 
	6

	Fat
	30
	22.5
	15
	7.5
	0

	Avocado 
	0
	7.5
	15
	22.5
	30

	Salt
	3
	3
	3 
	3 
	3

	Water(mL)
	150 
	150 
	150 
	150
	150 



2.2.6 Bread production
Five bread samples containing 0, 25, 50, 75 and 100 % avocado puree replacing bakery fat were prepared by mixing with other bread ingredients as shown in figure 3. This method was modified with the inclusion of avocado puree at five different levels of substitution (0 – 100). The baking fat was thoroughly mixed with avocado puree at different levels of substitution and other ingredients. Mixing of the ingredients was carried out using the straight dough method (Nwosu et al., 2014). This method involves the addition of all the basic ingredients and the avocado puree using a mixer. The dough was kneaded until it formed a smooth elastic and non-sticky material and placed in a bowl. Dough samples obtained were scaled to 250 g dough pieces, placed in already greased baking pans and covered for fermentation and proofing for about 45 minutes and then baked in a preheated oven at 2000 °C to 220 0C for 25 minutes as previously described by (Nwosu et al., 2014). The loaves were removed carefully from the baking pans and allowed to cool for about 1hr at room temperature. The cooled bread samples were packed in polyethylene bags and stored prior to analysis.	Comment by Ofonime Ntukidem: Please correct 200 0C	Comment by Ofonime Ntukidem: 1 hr
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Figure 3: Flow chart for preparation of bread produced from wheat, sesame and pawpaw flour blend 	Comment by Ofonime Ntukidem: The output “Bread” should be in a box
Source; ( Nwosu et al., 2014).
2.3 Analytical methods 
2.3.1 Proximate composition of bread made from wheat, sesame and pawpaw flour blend
Moisture content
Moisture content of bread samples was determined by oven method described by (AOAC, 2015). 2 g of the samples were weighed accurately into a weighed dry-cleaned dish with an easily removable lid. The uncovered dish containing the sample with its lid was placed in a well-insulated oven at 103 ºC for 3 hours. Then it was removed and transferred into desiccators at room temperature to cool. After cooling, the sample was weighed and replaced in the oven for another 1 hour. After this, the dish containing the sample was removed and cooled in desiccators and reweighed. The procedure was repeated until a constant weight was obtained. The loss in weight was reported as moisture content and calculated as:
%MC=(M1-M2)/(M1-M0) X 100                                                                                                 (1)	Comment by Ofonime Ntukidem: Please use equation Editor
Where;
Mo = weight of dish and lid (g)
M1 = weight of dish and sample after drying (g)
M2 = weight of dish and sample before drying (g)
M1 – Mo = weight of sample prepared for drying (g) 
% dry matter content = 100% moisture content.
Protein content 
Protein content was determined as described by (AOAC, 2015). 1 g of the sample was weighed into a digestion flask and 7 Kjedahl tablets were added to it. 20 mL of concentrated H2SO4 was added and digested for 5 hours until a clear solution was obtained. The digest was then cooled, transferred into 100 mL of volumetric flask and made up to mark with distilled water. 20 mL of boric acid was dispensed into conical flask; while 5 drops of the indicator and 75 mL of distilled water were added to it. 10ml of the digest was dispensed into Kjeidahl distillation flask.
The conical flask and the distilled flask fixed in place and 20 % NaOH were added through the gas funnel into the digest. The steam exit was closed and the time was taken when the solution of the boric acid and the indicator turned green. The distillation was carried out for 15mins and distillate titrated with 0.05M HCL.
% of total nitrogen= (14.01 X (sample titre-blank titre) X N)/ (10 X sample weight)                                       (2)	Comment by Ofonime Ntukidem: Use equation Editor
%Crude protein=% of total Nitrogen X 6.25
Fat content 
Fat content was determined by the Soxhlet extraction method described in (AOAC, 2015). A 2g sample was extracted with 240 ml of petroleum ether in a Soxhlet extraction apparatus for 8hours. The ether was distilled off and the flask dried.
%Fat= (W3-W2)/W1 X 100                                                                                                                     (3)	Comment by Ofonime Ntukidem: Equation editor
Where W3 is the weight of the flask with the extracted oil 
W2 is the weight of the empty flask 
W1 is the weight of the sample. 
Ash content
Ash was determined by the method outlined in (AOAC, 2015). The crucible was weighed and dried in an oven and cooled in the desiccators, and weighed again. 3g of the ground sample was weighed in an empty porcelain crucible, which had been placed in a muffle furnace and maintained at 550 ºC for 45 minutes after which the crucible was then transferred into the desiccators, cooled and weighed. The percentage ash content was determined using this method below.
% ash= (weight of crucible+ash-weight of empty crucible)/ (weight of sample)  x 100                            (4)
Crude fibre content 
Crude fibre was determined by the following method. A 1 g sample weight was put into 600ml of Erlenmeyer flask; 100 ml of Trichloroacetic acid (TCA) digestion reagent was added. The solution was brought into boil and reflux for exactly 40 minutes at 50 – 60 0C. The flask was removed from the heater, cooled a little bit and filtered through a 15.0cm, No. 4 Whatman filter paper. 1.0g of the residue was then washed six times with hot water and once with methylated spirit. The residue removed using a spatula from the open out filter paper and the fibre transferred into a porcelain dish and dried overnight at 500 0C. The sample was transferred to a desiccator and weighed when cool; it was added in a muffle furnace at 600 0C for 6hours. It was cooked again and reweighed (AOAC, 2015).
% of crude fiber= ((final weight of crucible-weight of crucible))/ (weight of sample) X 100                (5)
Carbohydrate Determination
Total carbohydrate was determined by differences between 100 and total sum of the percentage of fat, moisture, ash, crude fiber and protein content (AOAC, 2015).
[bookmark: _Toc167277919]Energy values
 The energy values were determined from the fat, carbohydrate, and protein contents using Atwater's conversion factors. (Nkeudem et al., 2018).
                     (6)
2.3.2 Sensory evaluation
Loaves of bread produced from the control, flour blends and fat replaced samples were used for sensory evaluation. The bread was produced a day ahead of sensory evaluation and stored at room temperature. The samples were coded and presented to 30 trained panelists who were students of the Center for Food Technology and Research, Benue State University Makurdi. The panelists were asked to evaluate each sample for appearance, aroma, texture, taste, and overall acceptability using a 9-point Hedonic scale with 1 = dislike extremely, 2 = dislike very much, 3 = dislike moderately, 4 = dislike slightly, 5 = neither like nor dislike, 6 = like slightly, 7 = like moderately, 8 = like very much, 9 =like extremely. This was used to assess the sensory attributes of the bread samples.	Comment by Ofonime Ntukidem: Reference this section 
2.4 Statistical analysis
Statistical package for social science (SPSS) V26 computer software was used to analyze the data. Mean and standard deviation was calculated where appropriate. Analysis of variance (one way ANOVA) was used to determine the treatment that was different from the others in the various parameters tested; differences were considered at 95 % (p<0.05) significant. Means were separated using the Duncan Multiple Range Test (Ndife et al., 2022).
3. RESULTS AND DISCUSSION
3.1 Proximate composition of flour blend and bread made from wheat, sesame and pawpaw flour blend using avocado as a fat replacer
In this study, the following proximate composition of bread samples were analysed as shown in Table 3. The proximate parameters that were determined were moisture content, ash content, fibre content, fat content, protein content, carbohydrate content and energy value. It could be seen that the moisture content of the samples ranged from 10.83 % to 33.78 %. The highest value of moisture was recorded in sample 0:100. The results showed that all the samples were within the normal moisture content of white bread which should not be more than 40 % (SON, NIS75:2004). The result showed that sample with 100 % Avocado had significantly higher moisture than the other samples while samples with 25, 50 and 75 Avocado were significantly lower than sample with 0 % Avocado. The results obtained in this study are significantly (p< 0.05) lower than the values (19.51-21.47 %) reported by Dooshima et al., (2014) and within range (32.43-39.53 %) with those reported by Subramani et al., (2024). Moisture content is closely related to water activity, which affects the chemical stability and enzymatic reactions in food. Optimal water activity ranges are crucial for maintaining the quality and stability of food products (Bell, 2020). The high values for moisture recorded in this study could be as a result of high moisture content in the avocado puree. The crude protein content ranged from 1.43 % to 9.88 %. The crude protein of all bread samples were significantly different (p<0.05) from one another as the percentage level of fat replacement increased. Previous studies have shown a similar trend in which incorporation of a fat replacer either signiﬁcantly or insigniﬁcantly increased the protein content of baked good (Hussien, 2021). These results do not agree with those reported by Peluola-Adeyemi et al., (2021) who recorded a decrease in protein content as the level of substitution of avocado in wheat bread increased. The increment in the protein content of the bread could be as a result of protein content in avocado pear since all other ingredients were kept constant. Also, a similar increase in protein content (6.56 % to 9.15 %) was recorded by Sadaf et al., (2013) as incorporation of peanut butter in biscuits increased. The fat content of the bread samples reduced with increasing level of substitution of avocado puree with values ranging from 34.33 % in sample 100:0 to 7.22 % in sample 0:100. The fat content of all bread samples were significantly different from one another as level of fat replacement increased. This could be as a result of the avocado which is rich in fat but less compared to margarine (Dreher & Davenport, 2013). These findings are in agreement with those recorded by Hussein et al., (2021), and Ene et al., (2023) who recorded a decrease in fat content in cookies, and bread samples respectively as level of fat replacement increased .Sample 0:100 would be a better choice for weight watchers who are only interested in reducing the fat but still want to maintain other nutrients such as protein and ash content.	Comment by Ofonime Ntukidem: Indicate the unit of measurement for this	Comment by Ofonime Ntukidem: What did Dooshima et al research on, Please indicate	Comment by Ofonime Ntukidem: Please use related research result to compare	Comment by Ofonime Ntukidem: Use Sample Code here	Comment by Ofonime Ntukidem: Use Sample Code	Comment by Ofonime Ntukidem: Use sample code
From the results obtained, it was observed that sample 75:25 had the lowest value (0.75 %) for ash content while sample 25:75 had the highest value (1.71 %). The ash content of each sample was significantly different (p<0.05) from one another as fat replacement using avocado increased. The ash content of bread is simply a measure of its mineral content (Mudau et al., 2021). The increase in ash content of the bread samples could be as a result of high ash content in the avocado puree, showing that the avocado puree contains appreciable amount of mineral content. Similar results in ash content was reported by some authors (Nwosu et al., 2014); (Oliveira et al., 2023) during the production of bread. The crude fiber of the bread samples ranged from 0.01-1.75 %. Sample 0:100 had the highest value while sample 100:0 had the lowest value. There were significant differences (p<0.05) among all the samples. The crude fiber increased with an increase in the level of fat replacement using of avocado puree. The increased fiber content of the bread samples could be attributed to the high fiber content in the avocado paste. This shows that the avocado fruit is a good source of fiber which could help in the digestion of food in the intestinal tract and good potential in the bakery industry (Peluola-Adeyemi et al., 2021). The carbohydrate content ranged from 30.60-63.69 %. Sample FB (85 % wheat, 5 % sesame, 10 % pawpaw flour blend) had the highest value while sample 100:0 had the lowest value. The carbohydrate content increased with an increase in fat replacement. All samples were significantly different (p<0.05) from each other.  The values obtained are lower than the values (54.03-61.46 %) reported by Scheuer et al., (2014). Avocado puree incorporation could have contributed to the increase in carbohydrate content of the bread samples since the quantity of other ingredients was kept constant. The energy value ranged from 437.09-289.76 Kcal/100g. Sample 100:0 had the highest value while sample 0:100 had the lowest value. The energy value decreased with an increase in fat replacement. All samples were significantly different (p<0.05) from each other. This could be as a result of the reduction in fat content of bread samples making their caloric value to significantly reduce. These results agree with work by Hussien, (2021) who reported a decrease in calorific values in cakes prepared using vegetable puree as fat substitute.	Comment by Ofonime Ntukidem: Use sample code	Comment by Ofonime Ntukidem: Use Sample Code	Comment by Ofonime Ntukidem: Use Sample code	Comment by Ofonime Ntukidem: Not mentioned in the Sample Formulation
[bookmark: _Toc142597280]Table 3: Proximate composition (%) of flour blend and bread made from wheat, sesame and pawpaw flour blend	Comment by Ofonime Ntukidem: Since Recipe and production of bread has already been coded A to E is recommended to use the code instead of the ratio in the research work
	Sample
	Moisture 
	Protein 
	Fat 
	Ash
	Fibre 
	Carbo
hydrate 
	Energy
(Kcal/100g)

	
100:0
	32.68d±0.01
	1.43a±0.02
	34.33f±0.25
	0.96c±0.01
	0.01a±0.02
	30.60a±0.24
	437.09f±1.21

	
75:25
	31.15b±0.01
	3.52b±0.01
	25.54e±0.25
	0.75a±0.01
	0.19c±0.01
	38.87b±0.26
	399.42e±1.25

	
50:50
	31.16b±0.01
	4.13c±0.02
	18.59d±0.25
	0.85b±0.01
	1.46d±0.01
	43.83d±0.27
	359.13c±1.11

	
25:75
	32.13c±0.02
	6.90d±0.02
	16.40c±0.25
	1.71e±0.01
	1.53e±0.01
	41.35c±0.27
	340.56b±1.13

	
0:100
	33.78e±0.01
	9.88f±0.01
	7.22a±0.00
	1.06d±0.01
	1.75f±0.01
	46.32e±0.02
	289.76a±0.06

		Comment by Ofonime Ntukidem: Sample FB not mentioned in the sample formulation
FB
	10.83a±0.18
	8.15e±0.01
	12.48b±0.00
	0.86b±0.01
	0.02b±0.01
	63.69f±0.04
	373.44d±0.28


Values represent mean±SD of triplicate determinations. Means in the same column with different superscripts are significantly different at p<0.05.
3.2 Sensory evaluation of bread made from wheat, sesame and pawpaw flour blend
Sensory evaluation was carried out on each coded sample of the bread as shown in Table 4. The sensory parameters that were determined were appearance, aroma, texture, taste and overall acceptability.
The appearance of bread samples ranged from 6.70 to 8.60.The highest value for appearance (8.60) was recorded in sample 50:50 bread while the lowest value (6.70) was recorded in sample 0:100 with full fat replacement (100 % avocado puree). The result obtained showed that with increase in the avocado pear pulp addition lowered the scores for appearance. A similar result was observed by Hussien, (2021) in cake produced with cantaloupe as a fat replacer that full-fat replacement lowered the colour score as compared to the control product. It was observed that the greenish-yellowish colour of avocado pear pulp produced undesirable and detectable colour changes in the bread produced compared to the control samples.	Comment by Ofonime Ntukidem: Use Sample Code
Bread samples had aroma scores ranging from 6.63 to 8.30. The highest value for aroma (8.30) was recorded for sample 100:0 while lowest value for aroma was noted in sample 0:100. There was no significant difference between sample 25:75 and 0:100, sample 100:0 and 50:50. Sample 75:25 was significantly different (p< 0.05) from all other samples. This result is higher than  findings of Olatunde et al., (2019) where cake samples produced from wheat, pigeon pea, and sweet potatoes had aroma values for whole wheat cake and Cake made of 70 % wheat: 20 % pigeon pea: 10 % sweet potato significantly different from the other samples. Sample A of the bread was significantly different from all the other samples.
 The taste of bread samples ranged from 6.60 to 8.20. The highest value for taste (8.20) was recorded at sample 100:0 bread with 100 % margarine and sample 50:50. The lowest value for taste was noted in sample 0:100 with 100 % avocado puree. There was no significant difference in the taste scores for samples 100:0, 25:75 and 50:50 while there was a significant difference (p<0.05) between samples 25:75 and 0:100.  These results are similar to those reported by Hussein et al., (2021) where there was a decrease in taste scores as the incorporation of avocado pear pulp in cookies was increasing. 
Bread samples had texture ranging from 6.60 to 8.33. The highest value for texture (8.33) was recorded at sample 100:0 while the lowest value was recorded at sample 0:100. There was no signiﬁcant difference between samples 100:0, 75:25 and 50:50 meanwhile there was a significant difference (p<0.05) between samples 25:75 and 0:100 as the incorporation of avocado pear pulp increases. Also, these attribute scores were lower as avocado incorporation increased, which revealed that as the avocado substitution increases, sensory properties were negatively affected. These findings are similar to those reported by Hussein, et al., (2021) where there was a decrease in texture scores as the incorporation of avocado pear pulp in cookies was increasing. 
The overall acceptability varied from 6.70 – 8.50. Sample 50:50 had the highest value while sample 0:100 had the lowest value. The overall acceptability of the bread samples decreased with an increase in the proportion of avocado puree. Although, the panelists still preferred the bread from 100:0, there was no significant difference (p<0.05) sample 100:0, 75:25 and 50:50  which indicates that avocado paste could be used for replacement of fat in the production of bread from wheat, sesame seeds and pawpaw flour blends up to 50% replacement. These results are higher than those reported by Peluola-Adeyemi et al., (2021) where the most preferred bread sample was that of 95 % wheat flour and 5 % avocado paste.

























Table 4: Sensory Evaluation of bread made from wheat, sesame and pawpaw flour blend








	Sample
	Appearance
	Aroma
	Taste
	Texture
	Overall Acceptability

	100:0
	8.43c±0.82
	8.30c±0.75
	8.20c±0.76
	8.33c±0.71
	8.40cd±0.72

	75:25
	8.30c±0.79
	7.67b±1.21
	7.77c±0.94
	8.07c±0.74
	8.07c±0.83

	50:50
	8.60c±0.67
	8.33c±0.76
	8.20c±0.76
	8.23c±0.77
	8.50e±0.73

	25:75
	7.63b±0.76
	6.97a±1.00
	7.20b±0.85
	7.20b±0.85
	7.37b±0.61

	0:100
	6.70a±0.65
	6.63a±0.49
	6.60a±0.77
	6.60a±0.56
	6.70a±0.60


Values represent mean±SD of triplicate determinations. Means in the same column with different superscripts are significantly different at p<0.05.
4. Conclusion
Results obtained from this research work showed that replacement of margarine using avocado puree led to an increase in the nutritional value of bread. The results showed an increase in ash, fibre, fats, protein and carbohydrate content of the bread as the level of avocado incorporation increased. The partial and full replacement of margarine with avocado puree produced nutritious bread with desirable organoleptic qualities and the results demonstrated that bread had acceptability up to a 50 % level of replacement.
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