


QUALITY EVALUATION OF FORTIFIED OATMEAL COOKIES WITH BANANA PULP AND HONEY 

ABSTRACT	Comment by Mal Aminu: Captured introduction, results and conclusion
This study evaluated the quality of oatmeal cookies fortified with banana pulp and honey. The proximate composition, physical properties, mineral composition and sensory properties were determined using standard analytical methods. The proximate composition revealed that moisture, fat and crude protein values decreased significantly (p<0.05) from samples A to E. Moisture content decreased from 9.18 to 7.18%, fat decreased from 3.26 to 2.45% while crude protein decreased from 19.47 to 17.44%. However, ash, crude fibre and carbohydrate increased from 0.26 to 1.18%; 5.54 to 6.72 % and 62.30 to 65.0% respectively. Results of physical properties of oatmeal cookies showed that cookies diameter ranged from 5.25 to 5.48cm, thickness ranged from 0.48 to 0.53cm, spread ratio ranged from 10.17 to 11.50 and weight increased non significantly (p>0.05) from 9.33 to 11.30g. Results of mineral composition revealed that all the minerals evaluated  (calcium, iron, potassium and sodium) increased progressively from sample A to E with sample E having the highest values of 3.87mg/100g for calcium, 310mg/100g for potassium and 113.6mg/100g for sodium, while iron peaked in sample D (0.480mg/100g). Sensory properties revealed that all the oatmeal cookies samples were generally well accepted with mean scores above 7.5 on a 9-point hedonic scale across all attributes.   	Comment by Mal Aminu: ≥	Comment by Mal Aminu: ≤
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1.0 INTRODUCTION	Comment by Mal Aminu: Reduce the paragraphs in the introduction
The global food industry continually evolves to meet changing consumer demands and preferences. One notable area of innovation lies in the creation of baked goods, such as cookies, which have become more than just delightful treats (Birch and Bonwick, 2019). Today's consumers seek both indulgence and health benefits from their food choices, prompting researchers and food manufacturers to explore unconventional ingredients to develop innovative products. 
Cookies are popular snack items enjoyed by people of all ages. They come in various flavors, shapes, and sizes, offering a delightful culinary experience. Traditional cookie recipes often rely on wheat flour as a primary ingredient (Manley et al., 2015). However, as health awareness grows and dietary restrictions become more prevalent, the limitations of using a single type of flour have become apparent. The incorporation of alternative flours and ingredients offers a solution to address these challenges and presents an opportunity to create cookies that align with modern nutritional goals. The nutritional value and health benefits of cookies can be enhanced by incorporating alternative flours and ingredients into their production (Ostermann-Porcel et al., 2017).
Composite flours are mixtures of different flours from roots, tubers, grains and legumes, with or without wheat flour. In most parts of the world, baked goods based on wheat flour in particular, are a popular foodstuff (Amadeu et al., 2024). The application of composite flour in various food products would be economically beneficial if the imports of wheat could be reduced or eliminated, and that demand for pastry, cookies and bread products could be met by the use of domestically grown products added to wheat (Jisha et al., 2018).	Comment by Mal Aminu: Not in the reference
Oats are a rich source of dietary fiber, specifically, β-glucan. Oatmeal is a tonic for general debility, treats anorexia, is good for convalescence and fatigue, lowers blood cholesterol levels and helps to control hormonal activity. Oatmeal cuts the risk of strokes and heart attacks from blocked arteries, stabilizes blood sugar and increases the body’s ability to fight off infectious diseases (Bornare and Khan, 2015).  
Bananas are edible ripe berries of the herbaceous flowering plants in the genus Musa. Musa belongs to a genus containing 50 of tropical monocot (pseudo) plants, significant for food, primarily for their delicious fruits, beverages (wine and beer), fiber for industry and as ornamental plants. Bananas are an excellent source of potassium, providing about 450 mg per medium fruit, which is roughly 10% of the daily recommended intake. Potassium is crucial for heart health, as it helps regulate heartbeat, muscle contractions, and nerve signals. It also aids in lowering blood pressure by promoting sodium excretion and relaxing blood vessel walls, thereby protecting against atherosclerosis and hypertension (Ranjha et al. 2022; Quan et al., 2024).
Honey is known for its effectiveness in instantly boosting the performance, endurance and reduces fatigue in muscle (Hemmati et al., 2024). 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 volumes and improves shelf life of baked products.
The increasing demand for healthier snack options highlights the need to develop nutrient-rich cookies using natural ingredients. Traditional cookies lack essential nutrients and rely on refined sugar and flour. By incorporating banana pulp and honey into oatmeal cookies, this study aims to enhance their nutritional value using locally available and underutilized resources.
Oats provide fiber, banana adds natural sugars and vitamins, while honey offers antioxidants and replaces refined sugar. This formulation supports better health, adds value to local produce, and aligns with current consumer preferences for functional and clean-label foods. The study would benefit both consumers and food producers by introducing a healthier alternative to conventional cookies. The broad objective of this study was therefore to develop and evaluate fortified oatmeal cookies with banana pulp and honey.
2.0 Materials and Methods
2.1 Source of Raw Materials
The bananas were bought from Wurukum market, while the oatmeal flour and honey were purchased from the Modern market. Other ingredients like sugar, fat, yeast and salt were purchased from North-bank market, Makurdi, Benue State, Nigeria; and the equipment used were obtained from the processing laboratory of the department of Food Science and Technology, Joseph Sarwuan Tarka University, Makurdi.	Comment by Mal Aminu: And reagents used are of analytical grade obtained……
2.2	Sample Preparation
2.2.1	Preparation of Banana pulp/ oatmeal flour and blend formulation
The banana was washed along with the skin to reduce contamination, peeled and mashed into a pulp with fork using modified method of Olufemi (2024). Oatmeal was milled into flour and formulated into blends with banana pulp and honey using the following ratios: Sample A was 95% Oatmeal Flour: 0% Banana pulp: 5% Honey; B was 90% Oatmeal Flour: 5% Banana pulp: 5% Honey; C was 85% Oatmeal Flour: 10% Banana pulp: 5% Honey; D contained 80% Oatmeal Flour: 15% Banana pulp: 5% Honey while E contained 75% Oatmeal Flour: 20% Banana pulp: 5% Honey.	Comment by Mal Aminu: Support it with production flow chart and formulation table
2.2.2	 Preparation of Cookies
The oat meal flour, ripe banana pulp blend was mixed thoroughly with ingredients which consisted of honey, vegetable oil, salt and baking powder. After thorough mixing, it was kneaded neatly, rolled and cut into desired shape according to the modified method of Soni et al. (2018). The dough was baked for 30 minutes at 180°C and then packaged for sensory evaluation.	Comment by Mal Aminu: Flow chart
2.3 Proximate composition 
Protein (micro-Kjeldahl procedure), fat (Soxhlet extraction method), moisture (dry oven method), crude fibre and ash were determined using the method of AOAC (2012).
[bookmark: _Toc183525207]2.4	Determination of Physical Properties
Physical Properties such as weight, spread ratio, diameter and thickness were determined by the method described by Ayo et al. (2007).
2.4.1 Weight and Diameter: The weight and the diameter of the baked cookies were determined by weighing on a weighing balance (Santual Electronic Weighing Balance) and measuring with a calibrated ruler, respectively.
2.4.2 Thickness: Thickness was determined using a calibrated ruler as described by Ayo et al. (2007) and using a digital Vernier caliper (Fowler, US). The measurement was repeated twice to get an average value and results were reported in mm (AACC, 2000).
2.4.3 Spread Ratio: Spread ratio was calculated as diameter (length) to thickness ratio (Shrestha and Noomhorm, 2002) by using the following equation:

2.5	Mineral Analysis
The mineral contents of the test samples were determined by the dry ash extraction method following each specific mineral element as described by AOAC (2OO5). Twenty (20) grams of the test sample was burnt to ash and resulting ash was dissolved in 100ml of dilute hydrochloric acid (1MHCL) and then diluted to 100ml volumetric flask using distilled water. The solution was used for the various analysis of mineral.
2.5.1 Determination of Calcium (Ca): Calcium contents of the test sample was determined by the EDTA complex isometric titration. Twenty (20) ml of each extract was dispersed into a conical flask and panels of the masking agents, hydroxytannin, hydrochlorate and potassium cyanide were added followed by 20ml of ammonia buffer (pH 10.0). A pinch of the indicator-Ferrochrome black was added and the mixture was shaken well. It was titrated against 0.02N EDTA solution. 
The calcium contents were calculated using the formula below:

 2.5.2 Determination of Potassium (K): The concentrations of potassium (ppm) was analyzed using UV-spectrophotometer at a wavelength of 766.5 nm, and the concentration in mg/100 g was calculated using the formula below:

2.5.3 Determination of Iron (Fe): The concentrations of iron (mg/100g) was analysed using atomic absorption spectrophotometer at a wavelength of 243nm and the concentration in mg/ 100 g was calculated using the following equation:

2.5.4 Determination of Sodium (Na): The concentrations of sodium (ppm) was analysed using atomic absorption spectrometer at a wavelength of 243nm and the concentration in mg/100 g was calculated using the following equation:

[bookmark: _Toc183525209]2.6	Sensory Analysis
The sensorial acceptability of the cookies samples prepared were evaluated based on the crispiness, taste, aroma, appearance, texture and overall acceptability.
[bookmark: _Toc156521980]Twenty (20) member semi-trained sensory panelists evaluated the samples using a 9-point Hedonic scale in line with the procedure described by Ahaotu and Ihekoronye (2019) with slight modifications. Sensory score 9 was the highest rating interpreted as like extremely whereas sensory score 1 was the least interpreted as dislike extremely. The panelists were instructed to use a glass of potable water provided to rinse their mouth before putting each sample in the mouth for sensory evaluation.
2.7	Statistical Analysis
The data generated were subjected to analysis of variance (ANOVA) and means were separated using Fisher’s Least Significant difference. Significant difference was tested at 5 % level of probability using Genstat 17.0 software.
3.0 Results and Discussion
3.1	Proximate Composition of cookies from oatmeal flour, banana pulp and honey blend	Comment by Mal Aminu: blends
Table 1 shows the proximate composition of cookies from oatmeal flour, banana pulp and honey blend.	Comment by Mal Aminu: join the paragraphs
Moisture content ranged from 7.2% to 9.2% which was sufficiently low to suggest good shelf stability and aligned with values in recent cookie studies by Nwanagba et al. (2022) who reported moisture contents of 5.35–6.75% in cookies made from wheat-oat composite flour sweetened with date syrup, noting that lower moisture helps reduce spoilage risk while still maintaining acceptable texture. 	Comment by Mal Aminu: join
Protein levels varied significantly, with sample A recording the highest value (19.47%) while samples C and D had the lowest (around 16.8–17.0%). These levels are considerably higher than those reported by Nwanagba et al. (2022) for cookies made from wheat-oat cookies, which ranged between 13.58 - 18.01%. The higher protein values here reflect the contribution of oatmeal, a protein-rich cereal, and highlight the nutritional advantage of this blend, which could contribute meaningfully to daily protein requirements.	Comment by Mal Aminu: was it significant or not states with signs  for all the proximate compound. E.g ≤ or ≥ by using the statistical difference.
Ash content, an index of mineral composition, ranged from 0.26% in sample A to 1.30% in sample B, showing that minerals were contributed appreciably from banana pulp and oatmeal into the cookies. This is consistent with findings of Alam et al. (2020) who reported that substitution with banana/banana-peel flour increased ash content compared to control cookies, demonstrating improved mineral content. 
The fat content of the cookies was moderate, ranging from 2.45% in sample E to 3.26% in sample A. These levels are substantially lower than the 10–20% fat content often reported in conventional cookies due to the use of butter or margarine. A similar trend was noted by Chaipoot et al. (2024), who observed reduced fat levels when honey was used as a binder in place of traditional fat sources. The lower fat content here is beneficial for health-conscious consumers, making the cookies a more attractive option for individuals seeking reduced-calorie diets.
Crude fibre was highest in sample E (6.72%) and lowest in sample A (5.54%), reflecting the fibre contribution of banana pulp and oatmeal. These values are considerably higher than the <2% typically found in wheat-based cookies. This is consistent with the findings of Adeniji (2015), who observed that incorporating banana pulp into bakery products significantly enhanced fibre content. Fibre-rich cookies are particularly important in promoting gut health and in reducing the risk of diet-related non-communicable diseases. 
Carbohydrate was the major constituent of the cookies, ranging between 62.3% and 65.0%. Although this is slightly lower than the >70% carbohydrate content commonly reported in conventional cookies (Ho et al., 2020); the reduction could be attributed to the relatively higher protein and fibre content in the present formulations. This compositional balance is nutritionally desirable, as it reduces the glycaemic load while simultaneously enhancing the protein and fibre profile of the product. 	Comment by Mal Aminu: remove all the paragraphs in the discussions
Table 1: Proximate Composition (%) of cookies from oatmeal flour, banana pulp and honey blends	Comment by Mal Aminu: remove and place at the end of the sentence after blends (%)
	Sample
	Moisture 
	Ash
	Fat
	Crude Fibre 
	Crude Protein 
	Carbohydrate	Comment by Mal Aminu: create a column and calculate the energy in (kcal)

	A
	9.18a±0.33
	0.26d±0.02
	3.26a±0.02
	5.54c±0.01
	19.47a±0.06
	62.30b±0.38

	B
	8.25b±0.15
	1.30a±0.10
	2.72b±0.23
	5.97b±0.16
	18.92b±0.11
	62.90b±0.29

	C
	8.27b±0.07
	1.08c±0.02
	2.70bc±0.01
	6.51a±0.28
	16.95d±0.11
	64.50a±0.35

	D
	8.53b±0.18
	1.27a±0.01
	2.52cd±0.05
	6.40a±0.17
	16.82d±0.24
	64.50a±0.60

	E
	7.18a±0.03
	1.18b±0.02
	2.45d±0.02
	6.72a±0.29
	17.44c±0.05
	65.00a±0.31


Values are means ± standard deviations of triplicate determinations. Means in the same column with different superscripts are significantly (p<0.05) different.	Comment by Mal Aminu: ≥
[bookmark: _Toc183525210]KEYS	Comment by Mal Aminu: Take it to the formulation table
A = 95% Oatmeal Flour: 0% Banana pulp: 5% Honey; B = 90% Oatmeal Flour: 5% Banana pulp: 5% Honey; C = 85% Oatmeal Flour: 10% Banana pulp: 5% Honey; D = 80% Oatmeal Flour: 15% Banana pulp: 5% Honey; E = 75% Oatmeal Flour: 20% Banana pulp: 5% Honey

[bookmark: _GoBack]3.2	Physical Properties of Cookies from Oatmeal flour, Banana Pulp and Honey Blend
Table 2 shows the physical properties which includes the diameter, thickness, spread ratio, and weight. The diameters ranged from 5.25 cm in sample A to 5.48 cm in sample D, while thickness values varied slightly between 0.467 cm and 0.533 cm. Spread ratios were relatively high, between 10.17 and 11.50, and weights ranged from 9.33 g to 11.30 g.
Xiong et al. (2023) reported that partial substitution of wheat flour with Huangjing flour produced cookies whose spread ratios remained similar to control samples at lower inclusion levels, but decreased when substitution was high due to increased dough viscosity and reduced gluten development. 	Comment by Mal Aminu: check
Similarly, Aljobair et al. (2022) observed that addition of clove powder in composite flour cookies did not significantly alter cookie diameter or thickness at moderate concentrations.
The spread ratios obtained in the present study (10–11) are consistent with values of Alam et al. (2020), suggesting that the oatmeal–banana–honey blend maintained adequate dough extensibility and moisture balance to allow spreading without collapse.
The weights of the cookies in this study (9.33–11.30 g) are also comparable to values reported by Nwanagba et al. (2022) for wheat–oat composite cookies sweetened with date syrup (8.75–12.00 g), further demonstrating that the substitution of honey and banana pulp in place of refined sugar and fat does not adversely affect final product yield. 
The relatively narrow range of weights across samples indicates consistency in dough handling and baking performance, a desirable characteristic for commercial production.	Comment by Mal Aminu: remove all the paragraphs in this section 
Table 2: Physical Properties of Oatmeal flour, banana pulp and honey blends
	Sample
	Diameter   (cm)
	Thickness (cm)
	Spread Ratio
	Weight (g)

	A
	5.25ᵃ ± 0.13
	0.48ᵃ ± 0.029
	10.9ᵃ ± 0.82
	9.33ᵃ ± 0.32

	B
	5.30ᵃ ± 0.20
	0.47ᵃ ± 0.058
	11.5ᵃ ± 1.61
	10.50ᵃ ± 0.82

	C
	5.42ᵃ ± 0.16
	0.53ᵃ ± 0.115
	10.48ᵃ ± 2.40
	11.30ᵃ ± 1.93

	D
	5.48ᵃ ± 0.10
	0.52ᵃ ± 0.076
	10.73ᵃ ± 1.40
	11.23ᵃ ± 1.72

	E
	5.38ᵃ ± 0.03
	0.53ᵃ ± 0.058
	10.17ᵃ ± 1.01
	10.07ᵃ ± 0.68


 Values are means of triplicate determinations ± standard deviation. Means in the same column with different superscripts differ significantly (p<0.05) according to Duncan’s multiple range test.	Comment by Mal Aminu: ≥
KEYS	Comment by Mal Aminu: formulation table
A = 95% Oatmeal Flour: 0% Banana pulp: 5% Honey; B = 90% Oatmeal Flour: 5% Banana pulp: 5% Honey
C = 85% Oatmeal Flour: 10% Banana pulp: 5% Honey; D = 80% Oatmeal Flour: 15% Banana pulp: 5% Honey
E = 75% Oatmeal Flour: 20% Banana pulp: 5% Honey
3.3	Mineral Analysis of Cookies from Oatmeal Flour, Banana Pulp and Honey
Table 3 shows result on the mineral analysis; calcium (Ca), iron (Fe), potassium (K), and sodium (Na) contents increased progressively from Sample A through E, with Sample E having the highest Ca (3.867 mg/100 g), K (310.0 mg/100 g), and Na (113.6 mg/100 g), while Fe peaked in Sample D (0.480 mg/100 g).
Chayote mung bean flour biscuits evaluated by Sakung et al. (2021) had K values significantly lower than 300 mg/100 g, demonstrating that the banana containing formulations in the result, achieved mineral levels among the higher end of typical composite flour baked goods.	Comment by Mal Aminu: not in the reference
The calcium levels observed in the present study (1.80–3.87 mg/100 g) were modest when compared with values reported for many fruit- or seed-enriched cookies. For instance, Hussein et al. (2020) found that cookies fortified with pumpkin seed flour recorded calcium contents in the range of 32–46 mg/100 g, far exceeding the levels obtained in this study. Similarly, Maneju et al. (2021) reported significantly higher calcium levels when banana peel flour was incorporated into biscuit formulations, attributing the increase to the higher mineral density of the peel compared to the pulp. These findings suggest that the relatively low calcium in the current samples is linked to the use of banana pulp, which is less mineral-dense, and the absence of mineral-rich seed flours.
Iron concentrations in the cookies (0.28–0.48 mg/100 g) were similarly low, a trend consistent with most non-fortified bakery products. Adegunwa et al. (2017) noted that cookies produced from wheat–plantain–bambara groundnut blends contained less than 1 mg/100 g of iron, while higher iron values were only achieved when iron-rich legumes or by-products were used. In contrast, Adelekan et al. (2019) reported appreciably higher iron (up to 12 mg/100 g) in cookies fortified with African locust bean flour, highlighting the role of ingredient choice in improving iron density.
Sodium levels in this study ranged between 32.40 and 113.6 mg/100 g, which were moderate compared to many commercial cookies. Nwanagba et al. (2022) reported sodium contents between 95–145 mg/100 g in wheat–oat cookies sweetened with date syrup, while Xiong et al. (2023) also found elevated sodium levels in Huangjing-enriched cookies where salt was added to enhance flavor. The sodium levels in Sample E of the present study (113.6 mg/100 g) are within this commercial range, likely influenced by the combined effects of added salt and the mineral content of honey.	Comment by Mal Aminu: check spelling	Comment by Mal Aminu: always remove paragraphs
Table 3: Mineral Analysis of Cookies (mg/100g)
	Sample
	Calcium
	Iron
	Potassium                    
	Sodium

	A
	1.80ᵉ ± 0.13
	0.28ᵈ ± 0.01
	88.59ᵉ ± 0.12
	32.40ᵉ ± 0.04

	B
	2.48ᵈ ± 0.03
	0.33ᶜ ± 0.01
	106.6ᵈ ± 0.08
	42.69ᵈ ± 0.05

	C
	2.77ᶜ ± 0.02
	0.29ᵈ ± 0.01
	111.8ᶜ ± 0.13
	92.18ᶜ ± 0.04

	D
	3.53ᵇ ± 0.01
	0.48ᵃ ± 0.01
	277.4ᵇ ± 0.01
	105.2ᵇ ± 0.01

	E
	3.87ᵃ ± 0.01
	0.45ᵇ ± 0.00
	310.0ᵃ ± 0.01
	113.6ᵃ ± 0.01


Values are means of triplicate determinations ± standard deviation. Means in the same column with different superscripts differ significantly (p<0.05) according to Duncan’s multiple range test.	Comment by Mal Aminu: ≥
KEYS	Comment by Mal Aminu: formulation table
A = 95% Oatmeal Flour: 0% Banana pulp: 5% Honey; B = 90% Oatmeal Flour: 5% Banana pulp: 5% Honey; C = 85% Oatmeal Flour: 10% Banana pulp: 5% Honey; D = 80% Oatmeal Flour: 15% Banana pulp: 5% Honey; E = 75% Oatmeal Flour: 20% Banana pulp: 5% Honey
3.4	Sensory Properties of Cookies from Oatmeal Flour, Banana Pulp and Honey
Table 4 result revealed that all the samples were generally well accepted, with mean scores above 7.5 on a nine-point hedonic scale across all attributes. Appearance scores ranged from 8.40 to 8.60, with sample C rated the highest (8.60) and sample B slightly lower (8.40). These values indicated that the oatmeal–banana–honey blends produced cookies that were visually appealing and comparable to conventional products. Similar findings were reported by Ekeocha et al. (2025), who noted that shortbread cookies enriched with soybean and carrot flour maintained high appearance ratings (7.9–8.4) despite compositional modifications.
Aroma scores ranged from 7.95 in sample A to 8.50 in sample E, with significant differences (p<0.05). The higher aroma scores in samples with greater banana and honey proportions (notably sample E) could be attributed to the natural volatile compounds present in these ingredients, which enhanced flavor perception. This observation aligned with Nwanagba et al. (2022), who reported improved aroma in wheat–oat cookies sweetened with date syrup, suggesting that natural sweeteners contribute positively to sensory quality.
Colour ratings were fairly consistent (7.85–8.30), with no significant differences among samples, indicating that the substitution did not negatively impact consumer perception of cookie colour. This is in agreement with Yusuf et al. (2023), who found that composite cookies incorporating banana and sesame maintained acceptable colour values similar to those of control samples.
Taste scores were all above 7.8, with sample D (8.40) achieving the highest rating. The pleasant taste profile likely stems from the synergy between banana pulp and honey, which provided natural sweetness and masked potential bitterness from oatmeal. Similar improvements in taste perception were reported by Alam et al. (2020) when banana peel and honey were incorporated into fibre-enriched cookies, showing that fruit-based components can enhance palatability.
Texture scores ranged from 7.65 to 8.20, with sample E rated the highest. This suggests that the formulation provided a desirable balance between crispness and tenderness, possibly influenced by the humectant properties of honey and the fibre contribution of oatmeal. Comparable outcomes were observed by Okoye et al. (2019), who reported that composite cookies containing plantain and sesame flour achieved high texture ratings despite fibre enrichment.
Overall acceptability followed a similar trend, with all samples rated highly (8.10–8.50), confirming that the oatmeal–banana–honey blends produced cookies with strong consumer appeal. The highest acceptability was observed in sample E (8.50), which also recorded the best aroma and texture scores. This mirrors the results of Maneju et al. (2021), who observed that cookies enriched with banana peel flour were preferred by panelists due to their distinctive aroma and balanced texture.	Comment by Mal Aminu: join the paragraphs all in this section
Table 4: Sensory Attributes of Oatmeal cookies from oatmeal flour, banana pulp and honey blends
	Sample
	Appearance
	
	Aroma
	Colour
	Taste             
	Texture                                          
	Overall Acceptability

	A
	8.55a±0.61
	
	7.95b±0.61
	8.10a±0.72
	7.80a±0.83     
	7.75a ±1.07                        
	   8.10a±0.79

	B
	8.40a±0.68
	
	8.15ab±0.59
	8.26a±0.87
	7.90a±0.72
	7.65a±1.04                      
	   8.30a±0.57

	C
	8.60a±0.50
	
	8.20ab±0.62
	8.25a±0.79
	8.05a±0.76
	7.90a±0.97                         
	   8.40a±0.60

	D
	8.45a±0.76
	
	8.20ab±0.62
	8.30a±0.80
	8.40a±0.82
	8.05a±1.05                         
	   8.30a±0.66

	E
	8.50a±0.76
	
	8.50a±0.61
	7.85c±0.99
	8.15a±1.27
	8.20a±1.01                         
	   8.50a±0.69


Values are means of sensory panel ratings ± standard deviation. Means in the same column with similar superscripts do not differ significantly (p>0.05).	Comment by Mal Aminu: ≥
KEYS	Comment by Mal Aminu: Formulation table
A = 95% Oatmeal Flour: 0% Banana pulp: 5% Honey; B = 90% Oatmeal Flour: 5% Banana pulp: 5% Honey; C = 85% Oatmeal Flour: 10% Banana pulp: 5% Honey; D = 80% Oatmeal Flour: 15% Banana pulp: 5% Honey; E = 75% Oatmeal Flour: 20% Banana pulp: 5% Honey.
4.0 Conclusion and Recommendation	Comment by Mal Aminu: In plural
The study demonstrated that blending oatmeal flour with banana pulp and honey produced cookies with improved nutritional and sensory attributes.  Proximate composition showed that while sample A had the highest protein (19.47%), sample E contained the least fat (2.45%) and the highest crude fibre (6.72%) and carbohydrate (65.0%), making it nutritionally superior in terms of fibre enrichment and energy contribution. Physical properties were relatively uniform across all samples, indicating good baking consistency and commercial suitability. Mineral analysis revealed progressive increases in calcium, potassium, and sodium with increasing levels of banana pulp, with sample E exhibiting the highest Ca (3.867 mg/100 g), K (310 mg/100 g), and Na (113.6 mg/100 g). Sensory evaluation further confirmed consumer acceptability, as all samples scored above 7.5, with sample E scoring highest for aroma, texture, and overall acceptability (8.50).
Among the five samples, sample E (75% oatmeal flour, 20% banana pulp, 5% honey) was identified as the best formulation. It provided the most favorable balance of nutritional value, mineral enrichment, and consumer acceptability, making it the most promising option for both functional food development and consumer markets.
Further research should be carried out on the storage stability of the developed cookies to establish their shelf life. 	Comment by Mal Aminu: Remove the paragraph
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