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Development and Characterization of Value-Added Breakfast Cereal Enriched with Banana Blossom




 ABSTRACT 
Banana blossom is an edible flower rich in macro- and micronutrients. It also contains dietary fibre and antioxidants; therefore, it may be beneficial in managing diabetes, cardiovascular diseases and constipation. The present study aimed to develop a novel breakfast cereal enriched with banana blossom flour and to analyse its nutritional and sensory properties. Moreover, this study provides insight into process standardisation and supports technological advancement for commercial-scale production. The fresh blossoms were pre-treated with natural citric acid to avoid enzymatic browning by lowering the pH and inhibiting polyphenol oxidase. Four formulations of the product were prepared, and sensory evaluation was performed. Thirty untrained panellists evaluated the product using a hedonic scale. Among the formulations, F2, which contained 3 g of banana blossom flour, showed the best results. The sensory evaluation scores were statistically evaluated by ANOVA, which revealed that formulation F2 had the highest acceptability compared with all other formulations. Taste had the highest mean score of 8.60, whereas appearance, texture and smell each had a mean score of 8.57. The proximate analysis results showed relatively low moisture and fat contents of 4.00% and 4.95%, respectively, while the product proved to be a good source of plant protein (17.60%). It was also a rich source of carbohydrate and fibre, with values of 71.17% and 24.76%, respectively. These promising proximate and nutritional results indicate its suitability for incorporation into breakfast cereal. Rapid urbanisation has increased the demand for nutritionally rich ready-to-eat breakfast cereals. Commercially available variants are often high in added sugars and low in dietary fibre and other essential nutrients. Banana blossom, an underutilised agricultural by-product containing essential nutrients, enhances the nutritional quality of cereal and may support healthier food choices.
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1. INTRODUCTION 
Banana (Musa paradisiaca) is one of the most delicious and widely consumed foods worldwide (Pereira & Maraschin, 2015). Bananas are predominantly cultivated in tropical countries (Tasnim et al., 2020). Hence, India is the world's largest producer of banana (Elaveniya & Jayamuthunagai, 2014). A distinctive morphological feature is present at the tip of banana bunches. This attractive terminal inflorescence is characterised by a compact, maroon-coloured, leafy conical structure composed of overlapping bracts (Tasnim et al., 2020). This terminal inflorescence is generally termed banana blossom or banana heart (Lau et al., 2020). It is mostly consumed in the eastern part of India. This edible flower (Komal & Kaur, 2019) is a rich source of antioxidants, such as phenols and flavonoids (Lakshmi et al., 2024). It also contains significant amounts of protein, dietary fibre, vitamins and minerals, such as magnesium, iron, copper and potassium (Kajal et al., 2026). Due to its rich nutrient profile, it may also provide potential health benefits. Its antioxidant and fibre properties help manage diabetes (de Oliveira Vilhena et al., 2018), cholesterol levels, constipation and cardiovascular diseases (Chiang et al., 2021). Being rich in iron, it supports haemoglobin formation, which helps prevent anaemia (Sheng et al., 2010). Despite its nutritional value, the use of banana blossom has decreased because of its lengthy and labour-intensive preparation procedure, which involves removing the outer bracts, separating the florets, removing inedible parts and extensive cleaning and washing (Ambrose et al., 2018).
'Breakfast' is the first meal of the day. It is an important meal that can have a considerable impact on health (Betts et al., 2016). Starting the day with a good breakfast is associated with positive health and nutritional outcomes (Tolfrey & Zakrzewski, 2012). Hence, choosing the right breakfast cereal plays a significant role in maintaining a better and more nutritious lifestyle. Breakfast cereals are minimally processed ready-to-eat or ready-to-serve products that are gaining importance and attention in today's busy lifestyle because of their convenience and nutritional and health-related benefits (Kapoor & Haripriya, 2020). Breakfast cereal primarily consists of whole grains, such as rolled oats (Welch, 2011), wheat, barley and corn flakes, as well as different kinds of seeds, which make it a valuable source of antioxidants, vitamins, minerals and dietary fibre (Comerford, 2026). It is usually consumed with milk, yoghurt or fruit juice. It is crispy in nature, and additional components are sometimes added to enrich it with nutrients. Consumption of a healthy breakfast cereal has been associated with multiple health benefits, such as improving digestive and cardiovascular health, lowering cholesterol and blood sugar levels and helping to prevent lifestyle-related disorders (Nirmala Prasadi & Joye, 2020). Its antioxidant-rich properties play a significant role in reducing oxidative stress (Ryan et al., 2011). More significantly, its shelf-stable nature plays an important role in a busy lifestyle because it requires no lengthy preparation and can therefore serve as a wholesome breakfast meal. The present study mainly focuses on the incorporation of underutilised yet nutritionally rich banana blossom into breakfast cereal to enhance its nutritional and functional properties. The replacement of wheat flour with a functional ingredient has been shown to be nutritionally enriching (Tasnim et al., 2020). Enriching breakfast cereal with banana blossom may provide a source of dietary fibre, antioxidants, bioactive compounds, vitamins and minerals (Joshi & Srivastava, 2024). In this study, banana blossoms were treated with natural citric acid (lime juice) to prevent enzymatic browning by lowering the pH and inhibiting polyphenol oxidase. Enzymatic browning generally causes the loss of many nutrients present in food; therefore, its prevention was an essential step in the study (Tasnim et al., 2020). However, limited information is available on the incorporation of banana blossom flour into ready-to-eat breakfast cereal and its combined nutritional, sensory and microbial characterisation. This study aimed to develop a novel breakfast cereal enriched with banana blossom flour and to analyse its nutritional and sensory properties. Moreover, this study provides insight into process standardisation and supports technological advancement for commercial-scale production.

2. MATERIALS AND METHODS

2.1 Locale of Study
The main study and analysis were conducted at Babasaheb Bhimrao Ambedkar University, Lucknow. Some of the ingredients were also collected from Kolkata.
2.2 Period of Study
The study was conducted systematically from January 2026 to May 2026.
2.3 Materials
Fresh banana blossoms (Musa acuminata Colla) were obtained from a local vegetable market in Kolkata, West Bengal. The blossoms were selected based on their maturity, freshness and absence of microbial or visible spoilage. To prevent enzymatic browning, the blossoms were pre-treated by soaking in a natural citric acid solution (Kaewjumpol et al., 2021; Legowo et al., 2024). Other ingredients required for product formulation included rolled oats, amaranth, chia seeds, corn flour, cinnamon powder, cocoa powder and monk fruit sweetener, which were purchased from standard grocery stores in Lucknow, Uttar Pradesh. High-quality materials were selected and stored under appropriate ambient conditions.
2.4  Preparation of Banana Blossom Flour (BBF) 
The preparation of banana blossom flour was carried out following a systematic processing method to ensure maximum nutrient retention and maintain good product quality. The following steps were performed during flour preparation (Tasnim et al., 2020):
Initially, the procured banana blossoms were washed thoroughly under potable running water to remove dirt and extraneous matter. The maroon-coloured bracts were then removed carefully, one after another. The inner edible white florets, arranged in an overlapping pattern beneath each bract, were separated manually. The separated white florets were further cleaned to remove unwanted portions. Excess surface moisture was removed by gently spreading the florets on sterile filter paper under ambient conditions. The blossoms were then subjected to pre-treatment by soaking them in natural citric acid (lemon juice), prepared using 2 tbsp diluted in 1 litre of water, for at least 1 hour. This pre-treatment was mainly carried out to inhibit enzymatic browning caused by polyphenol oxidase, which reacts with oxygen in the air. In this reaction, phenolic compounds are converted into brown pigments called melanin. This pre-treatment was also performed to minimise nutrient degradation in the banana blossom. After the soaking process was completed, the blossoms were drained completely to remove surface moisture. The drained blossoms were then uniformly sliced to an approximate thickness of 3 mm to ensure proper drying. They were then spread uniformly in sterile trays of the dehydrator at 50°C for 18 h to achieve adequate moisture removal and enhance shelf-life stability. Finally, upon completion of the dehydration procedure, the dried banana blossom slices were allowed to cool at room temperature and were then finely ground using a mixer grinder to obtain a fine powder. The resulting powder was sieved using a 250 micrometre sieve to ensure uniform particle size and was named Banana Blossom Flour (BBF). Finally, the BBF was stored in airtight containers at room temperature until further use.
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     (Fig.1 Flowchart depicts the step by step procedure of making of  Banana Blossom Flour)

2.5 Preparation of Breakfast Cereal Enriched with Banana Blossom Flour (BBF)
After the preparation of banana blossom flour, the next step of the study was to incorporate it as a functional ingredient in breakfast cereal. The base of the breakfast cereal was prepared by supplementing regular wheat flour with corn flour, amaranth flour, ground oats and ground chia seeds. Cocoa powder was added to provide a chocolate flavour to the cereal and make it more appetising. Sugar was substituted with a natural sweetener called monk fruit sweetener, which is a high-intensity, zero-calorie sweetener. It provides sweetness 150-200 times greater than regular sugar and also has antioxidant properties. Monk fruit contains natural compounds called mogrosides, which are responsible for its sweetness. All ingredients, including BBF, were weighed separately using a weighing balance. They were then mixed according to the formulations for four different samples to form dough. The control sample did not contain BBF.
Four different doughs were then kneaded according to the various compositions. The dough was properly kneaded using the correct proportion of water and melted butter. After this, the dough was flattened and given appropriate shapes; in this study, a crescent-moon shape was produced using a spoon. The shaped pieces were placed on butter paper in a baking tray and put into a microwave oven to bake at 155-165°C for 15-20 min. After the required time, the product was removed and placed at room temperature to cool. Finally, after cooling, the breakfast cereal was ready to be served with hot or cold milk according to consumer preference. It can also be consumed as bite-sized pieces for breakfast without the addition of milk.
[image: ]












(Fig.2 Flowchart depicts the step by step procedure of the Breakfast cereal from the banana blossom flour)
         (Table no. 1 Formulation table for banana blossom enriched breakfast cereal)
	INGREDIENTS(gm)
	CONTROL
	FI
	F2
	F3
	F4

	Oats Flour
	25
	20
	15
	10
	5

	Corn Flour
	15
	20
	25
	30
	35

	Amaranthus Flour
	6
	5
	5
	5
	5

	Chia Seeds (grinded)
	2
	1
	1
	1
	1

	Cinnamon Powder
	2
	1
	1
	1
	1

	Cocoa Powder
	2
	2
	2
	2
	2

	Sweetener 
	2
	2
	2
	2
	2

	Banana Blossom Flour 
	0
	2
	3
	4
	5



2.6 Proximate Analysis of Banana Blossom Flour and Banana Blossom-Enriched Breakfast Cereal
AOAC International guidelines (2019) were used to determine the moisture, ash, crude protein, crude fat and crude fibre contents of the cereal. This analysis is essential for determining the nutrient content of the newly developed product. Carbohydrate was estimated using the difference method (Beshaw et al., 2022).
2.6.1. Estimation of Moisture Content 	
The moisture content of the samples was determined using the oven-drying method. The amount of weight loss that occurred in the samples was used to determine the moisture content of the sample. A clean and dry Petri dish was weighed three times after drying in a hot-air oven at 105°C. The Petri dish containing the sample was then weighed as W1 and placed in an oven at 105°C for 4 h. It was then weighed again as W2 (Alam et al., 2023).
%Moisture =     (W1) – (W2) × 100
                      Weight of sample (W)g
2.6.2. Estimation of Fat content
The Soxhlet method was used to estimate the fat content of the samples. Moisture-free samples were placed in a thimble attached to a stand and placed in a pre-weighed Soxhlet beaker. The beaker was filled with petroleum ether. The beaker was then connected to the Soxhlet apparatus, and the samples were extracted for 2 h at 80°C in the first cycle and 2 h at 120°C in the final cycle. Finally, the beaker was dried in a hot-air oven at 105°C for 30 min. Crude fat percentage was calculated as follows (Watkins, 2023):
% Crude Fat=    Wt. of ether soluble material (W2 - W1) x 100
                                        Weight of Sample (W)g
Where,
W1=Wt. of round bottom flask
W2=Wt. of round bottom flask + fat
W=Wt. of sample
W2-W1=Wt. of ether soluble material.
2.6.3. Estimation of Protein Content
The protein concentration was determined by the Kjeldahl method, consisting of digestion, distillation and titration. Approximately 0.3 g of the sample was digested with a catalyst mixture and concentrated sulphuric acid at 440°C for 5-6 h, resulting in a bright greenish-blue solution. The digest was diluted to 100 ml, and 10 ml of this digest was distilled with 30% sodium hydroxide. After release, the ammonia was collected in boric acid using a mixed indicator and titrated against 0.1 N hydrochloric acid. A blank was prepared in a similar manner, and its nitrogen value was used to calculate the protein content.
% Nitrogen= (Sample titre - Blank titre) x Normality of HCL × 14 × 100 x 100
(Wt. of sample x aliquot taken for distillation) × 1000
A conversion factor of 6.25 was used to convert nitrogen into protein content.
Protein % = Nitrogen% × 6.25
2.6.4. Estimation of Ash Content 
To estimate ash content, the dry charring method was used. First, the constant weight of the silica crucible was established by drying it three consecutive times in a hot-air oven at 105°C. Then, 2 g of the sample was taken in a silica crucible and ignited on a Bunsen burner until the fumes stopped (charring process). It was then transferred to an electric muffle furnace until clean ash was obtained. The furnace temperature was raised to 550°C. The residue was noted and reported as a percentage (Ture & Bekele, 2024).
[bookmark: _Hlk78290863]% Ash = (W2-W1) x 100
                       W(g)
Where,
W=Wt. of sample
W1-Constant Wt. of Crucible 
W2- Final Wt. of crucible+ ash
2.6.5. Estimation of Fibre Content
To determine fibre content, a moisture- and fat-free sample was used. A 10 g sample was added to sulphuric acid (1.25%). The mixture was boiled for 30 min for digestion. The sample was filtered using filter paper and washed with warm water to remove residual acid. The residue was transferred to a beaker. Then, 10 ml of NaOH (1.25%) was added to the beaker. Distilled water was added to the sample, which was then boiled for 40 min. The sample was filtered again and washed with hot water until alkali-free. The sample was placed in a crucible and heated in an oven at 85°C, and the oven temperature was set at 130°C for 2 h. The second weighing was repeated, after which the sample was burned at 600°C, cooled and washed again. After charring, it was cooled in a desiccator and weighed. Fibre weight in the sample was determined by the weight lost during charring (Jenfa et al., 2024).
Fiber % = Wt of dried sample before ashing – Wt of sample after ashing × 100 
                                                     Initial weight of sample

2.6.6. Estimation of Carbohydrate Content
Carbohydrate percentage was estimated using the difference method (Amusan et al., 2024).
% Carbohydrates = 100-(Moisture % + protein%+ fat% +Ash %) 
2.7. Organoleptic Analysis of Banana Blossom-Enriched Breakfast Cereal
Sensory evaluation, or organoleptic analysis, was performed by 30 untrained panellists who were given different formulations of banana blossom flour-containing samples to taste and evaluate. The samples were randomly coded (Lyon et al., 1992). Panellists were asked to rate the randomly coded samples on a 1-9 point hedonic scale (1 = dislike extremely, 2 = dislike very much, 3 = dislike moderately, 4 = dislike slightly, 5 = neither dislike nor like, 6 = like slightly, 7 = like moderately, 8 = like very much and 9 = like extremely) based on different sensory attributes, including appearance, taste, odour, texture and overall acceptability (Wichchukit & O'Mahony, 2015).
2.8. Microbial Analysis of Banana Blossom-Enriched Breakfast Cereal
2.8.1. Total Plate Count 
The total plate count technique (TPC) was used to quantify the total viable aerobic microbial (TVAM) load of the food matrix. The homogenised samples were serially diluted in sterile diluent, and aliquots were placed on a nutritionally complete agar medium and either poured or spread. Plates were incubated under optimal conditions with respect to both time and temperature to allow viable cells to grow into large colonies. Visible colonies were counted, and each colony was considered to have originated from a single progenitor cell or a localised group. Results were reported as colony-forming units per gram or millilitre of sample. High counts were used as an indicator of poor hygienic processing and poor shelf stability.
TPC (CFU/g) = (Number of Colonies ×Dilution Factor) / Amount of Sample Plated
2.8.2. Total Yeast and Mould Count
Yeast and mould count (YMC) is a microbiological method used to measure the population of yeast and mould microorganisms in a food product. It is a significant parameter for determining the microbiological quality, degree of spoilage and storage stability of food products.
The sample was plated on an appropriate selective culture medium and incubated under controlled conditions to allow yeasts and moulds to grow. Viable yeast and mould cells multiplied and grew into visible colonies on the agar surface during the incubation period. The numbers of these colonies were counted and expressed as colony-forming units (CFU). The test is useful for assessing fungal contamination and predicting the shelf life and safety of food products, as excessive growth of yeasts and moulds can cause food spoilage, produce off-flavours and reduce product quality.
Yeast and Mold (CFU/g) = (Number of Colonies ×Dilution Factor) / Amount of Sample Plated
2.9. Statistical Analysis of Banana Blossom-Enriched Breakfast Cereal
Sensory and proximate data were analysed using one-way analysis of variance (ANOVA) with a post hoc test to identify significant differences among the means at p < 0.05. IBM SPSS Software (Version 20.0) was used for statistical analysis of the sensory scores.
3. RESULTS AND DISCUSSION 
3.1 Nutritional Composition of Banana Blossom Flour (BBF)
Table 2 shows that BBF had a moderate moisture content (8.25%), which indicates the need for proper storage and dehydration to prevent spoilage. Fat was relatively low (2.12%); therefore, BBF can be considered a low-fat ingredient for breakfast meals. The protein content (14.75%) reflects that it is a notable source of plant-based protein. The ash content (4.38%) indicates the presence of minerals. The most prominent component was carbohydrate content (70.05%). This shows that BBF is a rich source of energy, making it suitable for addition to staple food items. The notable crude fibre content (15.85%) indicates that BBF may support digestive health and be relevant to cardiovascular disease management. The nutritional composition of BBF indicates that it is rich in macro- and micronutrients and fibre, making it a valuable ingredient (Tasnim et al., 2020).
3.2 Nutritional Composition of Banana Blossom-Enriched Breakfast Cereal
Table 2 shows that the breakfast cereal enriched with BBF had lower moisture content (4.00%) than BBF, which may support a longer shelf life. Fat content was slightly higher (4.95%) and contributed to the energy value of the cereal. The protein content (17.60%) indicates that the breakfast cereal is a good source of plant-based protein. It had a lower ash content, suggesting lower mineral content in the cereal. The carbohydrate content of 71.17% makes BBF a suitable ingredient for breakfast cereal. It acts as a source of energy, which is appropriate for the first meal of the day. The high crude fibre content (24.76%) may be beneficial for reducing blood sugar levels, maintaining digestive health and supporting satiety.
The nutritional analysis showed that banana blossom-enriched breakfast cereal is a good source of energy, plant-based protein and fibre, making it suitable as a meal to start the day. The developed product was nutritionally enriched and showed potential functional qualities.
(Table 2 The Nutritional Composition of Banana Blossom Flour(BBF) and the BBF enriched Breakfast cereal)
	Parameters 
	
	BBF
	
	BBF-enriched Breakfast Cereal

	Moisture (%)
	
	8.25±0.28
	
	4.00±0.12

	Fat (%)
	
	2.12±0.34
	
	4.95±0.27

	Protein (%)
	
	14.75±0.55
	
	17.60±0.29

	Ash (%)
	
	4.38±0.11
	
	2.27±0.09

	Carbohydrate (%)
	
	70.05±0.46
	
	71.17±0.42

	Crude Fibre (%)
	
	15.85±0.28
	
	24.76±0.18



(Table 3 Statistical analysis showing F- Value and P- Value of Proximate Composition parameters of Banana Blossom Flour and Banana Blossom enriched breakfast cereal)
	Parameter
	
	F-Value
	
	P- Value

	Moisture (%)
	
	75.058
	
	0.001

	Fat (%)
	
	29.939
	
	0.005

	Protein (%)
	
	63.844
	
	0.001

	Ash (%)
	
	92.685
	
	0.001

	Fibre (%)
	
	289.680
	
	0.000

	Carbohydrate (%)
	
	96.490
	
	0.001



One-way ANOVA was used as the statistical test to determine the significant difference in values at p < 0.05. The results in Table 3 show that there were significant differences between BBF and BBF-enriched breakfast cereal for all nutritional parameters.
Moisture, fat, protein, ash, fibre and carbohydrate contents between BBF and BBF-enriched breakfast cereal were significantly different (p < 0.05), as analysed by one-way ANOVA. In general, the proximate analyses confirm that the use of banana blossom flour affected and improved the nutritional composition of the developed breakfast food.
 
3.3 Organoleptic Analysis of Banana Blossom-Enriched Breakfast Cereal

(Table 4 Overall Sensory Scored of Breakfast Cereal)
	Treatment
	Organoleptic Evaluation 

	
	Appearance
	Taste
	Smell
	Texture

	C
	8.37±0.56be
	8.33±0.61d
	8.20±0.71ce
	8.20±0.66c

	F1
	7.97±0.67ac
	8.20±0.76c
	7.97±0.67c
	7.97±0.72c

	F2
	8.57±0.57bde
	8.60±0.50bde
	8.57±0.50bd
	8.57±0.50bde

	F3
	8.13±0.73c
	7.97±0.76ac
	7.97±0.72c
	8.03±0.72c

	F4
	7.87±0.73ac
	8.20±0.6c
	7.73±0.74c
	8.00±0.64c


(a= comparison with control, b= comparison with F1, c= comparison with F2, d= comparison with F3, e= comparison with F4)
The organoleptic assessment indicated notable differences (p = 0.05) among the treatments regarding appearance, flavour, aroma and texture. The comparison identified F2 as the most acceptable sample. Regarding appearance, sample F2 achieved the highest rating, and ANOVA showed significant differences when compared with F1, F3 and F4. The control (C) group also showed significant differences from all formulations. Samples F1 and F4 received lower scores for appearance and differed significantly from most other treatments. In terms of flavour, substantial variations were noted among the samples. Sample F2 emerged as the most favoured and showed significant differences from F1, F3 and F4, whereas the control (C) was similar to F1 and F4 but differed from F3 and F2.
In terms of aroma, sample F2 again received the highest acceptability score of 8.57 and was significantly different from the other samples. The control sample (C) showed significant differences from both F2 and F4 but was similar to F1 and F3. The evaluation of texture also revealed significant variations among the treatments. Sample F2 received the highest rating and was significantly different from all other samples. The control (C), F1, F3 and F4 showed minimal variation among them and were statistically similar in texture. Overall, sample F2 emerged as the most preferred formulation across all sensory characteristics. Although differences were noted among the other treatments, all samples fell within an acceptable range, demonstrating good sensory quality.
3.4 Microbial Analysis of Banana Blossom-Enriched Breakfast Cereal
3.4.1 Total Plate Count
The total plate count (TPC) of the banana blossom-enriched breakfast cereal was found to be 5.80 × 102 CFU/g (580 CFU/g). The low microbial count is an indicator of good manufacturing practices and effective thermal processing. No elevated counts were found; thus, the product development process did not introduce any undesirable microbes into the final product. This indicates that the food product is microbiologically safe for human consumption. Overall, the total plate count result indicates that the banana blossom-enriched breakfast cereal was processed following food safety protocols and prepared in a hygienic environment. This also increases the shelf life of the developed product.
3.4.2. Total Yeast and Mould Count
The yeast and mould count in the banana blossom-enriched breakfast cereal was found to be less than 10 CFU/g (<10 CFU/g). This shows that there was no significant growth of yeast and mould in the cereal matrix. Thus, the matrix suggests low water activity under standard storage conditions. Hence, it can be concluded that the breakfast cereal is microbiologically safe, stable and of good hygienic quality.
3.5 Statistical Analysis 
Table 3 shows the results derived from one-way ANOVA of nutritional parameters, including moisture (%), ash (%), fat (%), protein (%), fibre (%) and carbohydrate (%) of BBF and BBF-enriched breakfast cereal. The results determined that there were significant differences (p < 0.05) among the proximate compositions.
Table 4 clearly shows that, among all formulations, F2 recorded the highest scores for appearance (8.57 ± 0.57), taste (8.60 ± 0.50), smell (8.57 ± 0.50) and texture (8.57 ± 0.50), indicating the highest overall acceptability.
The analyses were performed using IBM SPSS Software (Version 20.0).
CONCLUSION
Banana blossom, or banana heart, is one of the most underutilised parts of the banana plant (Lau et al., 2020). It has considerable nutritional value; therefore, its addition to breakfast cereal can support the development of a nutritionally enriched food product (Thagunna et al., 2023). The research was mainly carried out to study the development and characterisation of the developed product through proximate and sensory analyses. It showed that the product is rich in energy, potassium, calcium, phosphorus and fibre (Zou et al., 2022). The proximate analysis determined that the breakfast cereal had carbohydrate, protein and fibre contents of 71.17%, 17.60% and 24.76%, respectively, compared with banana blossom flour itself; thus, it provides considerable energy (Edima-Nyah et al., 2024). This makes it suitable as a breakfast meal. It is also rich in dietary fibre and protein (Begum & Deka, 2019). The cereal had low moisture content, which indicates that it can be stored for a longer period. The organoleptic evaluation clearly showed that formulation F2 had the best overall acceptability in appearance, taste, smell and texture. The study can be continued further by using other pre-treatment techniques, drying methods, structural analysis and antioxidant property evaluation.

LIMITATIONS
The study mainly focused on nutritional, proximate and microbial analyses, whereas other bioactive components were not discussed in detail. The sensory analysis was conducted with a limited panel size; therefore, the findings may not represent all consumer preferences. The study was conducted under controlled laboratory conditions, so real-market acceptability, large-scale industrial processing and commercial feasibility were not established. Cost analysis was not estimated, and long-term stability was not extensively studied.
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