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A B S T R A C T 
Banana flower is a banana male bud which is the by-product of banana plant. It is a large dark maroon color flower 
grown from the end of bunch of bananas. In the present research work, the flower was studied for its proximate 
composition and functional properties. Moisture, ash, total fiber, fat, carbohydrate, Iron, phosphorous, calcium 
and vitamin C of the flower were analyzed and it was found that the flower is a good source of fiber and can be 
used to develop fiber rich food products. The flower was also assessed for its antioxidant and phytochemical 
properties as, it is a rich source of a class of bioactive compounds i.e., alkaloids, flavonoids, tannins and phenolic 
compounds and hence the flower is known to possess various bioactivities such as antioxidant, antimicrobial, 
antivirus and anti-cancer. The functional properties of the flower were also analyzed which included bulk density, 
oil and water holding capacity, swelling power and solubility. The bulk density of the flower was found to be low 
which showed that banana flower powder can be incorporated in various food products to enhance the 
antioxidant profile and fiber content. 
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Banana is a leading crop in world agriculture and 

trade with expanding global import demand and rapid 

increasing production and volume in recent decade. Global 

average banana production raised from 69 million tonnes in 

2000-2002 to 116 million tonnes in 2017-2019, at an 

approximate value of 31 billion USD. Asia is expected to 

remain the leading global producing region at volume share 

of 51.8%, with India projected to reach 35.5 million tonnes 

and per capita consumption of 23.5kgs in 2029 [1]. Looking 

at the production rate it can be estimated that the production 

of banana flower or blossom which is the byproduct of 

banana will be more as compared to the production of 

banana. Banana flower is an underutilized byproduct which 

can be consumed by humans. 

Banana flower is a banana male bud which is a leafy 

maroon colored cone at the end of banana’s bunch with 

cream-colored florets layered inside [2]. Blossom is an 

edible flower rich in many nutrients and anti-oxidants which 

can give several health benefits but it is mostly discarded as 

waste during cultivation of banana [3]. The extract of 

banana blossom possesses antioxidant properties which 

helps to prevent tissue damage caused due to increase in 

amount of toxins produced in our body [4]. The flower is 

rich in vitamins, essential and non-essential amino acids and 

tannins [5]. 

 

 

Fig 1 Flower of Musa paradisiaca 
 

Nutritional profile of banana flower 

Banana flower has tremendous nutritional value and 

is consumed as food additive in many Asian countries such 

as Sri lanka, Indonesia, Thailand and Myanmar [6]. The 

flower is found to be a rich source of fiber and some 

biologically active compounds like vitamin C, tannins, 

myoinositol, phosphates and alpha tocopherol [7]. The 

bracts of banana flower are good source of carbohydrates, 

proteins and minerals [8]. The flower in Thailand is usually 
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considered as a vegetable which has a potential to be 

regarded as functional food due to its high nutritional 

content, being an excellent source of fiber, protein, vitamin 

A, C and E including minerals like phosphorous, Iron, Zinc 

and Potassium [9]. According to Tasnim et al. [2] blossoms 

are good source of high-quality protein, dietary fiber, 

vitamins, minerals including Iron, copper, magnesium and 

also rich in flavonoids specially quercetin. Sugars being the 

bio-available source of energy, flower is found to be rich in 

sugars like maltose, sucrose, arabinose, glucose and 

fructose. Classes of phytochemical which include amount of 

tannins, saponins, flavonoids are also reported in banana 

bracts [10]. 

 

Health benefits of flower 

Musa species are widely known for their medicinal 

properties to mankind. Heart pain, menstrual cramps, 

diabetes, endocrine problems and asthma can be treated 

from the flowers of banana also weak body and infantile 

malnutrition can be suppressed using the blossoms of 

banana [11]. Blossoms are found to cure stomach and throat 

ulcers, redness/itching of eyes, nervous disabilities, 

breathing and blood flow problems. They have also been 

reported to boost immune system and reduce the growth of 

cancer cells together due to their antioxidant properties can 

reduce the risk of chronic diseases like cardiovascular and 

diabetes [12]. Suman et al. [13] conducted a comparative 

study on anti-cancer effects of anthocyanins derived from 

banana flower bracts against human colon (HT-29) and 

cervical cancer cells (HeLa cells). The study showed that 

anthocyanins of banana bracts are potential anti-cancerous 

compounds. Banana flower extract is used for ameliorating 

urinary disturbance and have been reported to suppress 

Benign Prostatic Hyperplasia by Regulating the 

Inflammatory Response and Inducing G1 Cell-cycle Arrest 

[14]. The flower due to rich in anti-oxidants and fiber is 

known to stabilize the blood sugar levels; helps fight anemia 

and menstrual problems in women. Also, it is believed to 

inhibit the growth of pathogenic bacteria and malarial 

bacterial growth [15]. 

 

Consumption of banana flower 

The flowers of banana are been consumed in many 

countries including Indonesia, Thailand, Myanmar. It is 

considered as vegetable and is cooked in variety of dishes in 

India, Sri Lanka and South East Asian countries [4]. It is 

exclusively included in south Indian cuisines and Bengali 

recipes, the Assamese community use it in a rustic and a 

simple way with fewer spices to make koldil bhaji and koldil 

mangxho [5]. The extract of banana blossom has also been 

used to prepare banana tea in United States [16]. Blossom is 

also consumed in Bangladesh as vegetable and as salad with 

rice and wheat bread in different countries of Asia [2]. 

 

MATERIALS AND METHODS 

 

The study was conducted in the Research laboratory 

of the Department of Home Science, IIS (deemed to be 

University), Jaipur, Rajasthan. 
 

Procurement of banana flower 

Banana flower was procured from the local Bengali 

market located at C-scheme area of Jaipur city in Rajasthan. 

After procurement of banana flower, it was weighed using 

digital weighing balance. The outer bracts of the flower was 

weighed and discarded as it was the inedible part of the 

flower. The inner bracts were weighed as they were edible. 

 

Processing of the flower 

To prevent darkening, the flowers were immersed in 

various concentrations of citric acid and salt solution for 

varied period of time. The pre-treated flowers were dried in 

hot air oven for 4 hours at 50 degrees and later ground to 

fine powder [9]. 

 

Physicochemical analysis of the flower 

The Moisture, ash, protein, fiber, fat, carbohydrate, 

iron, phosphorous, vitamin C, calcium, antioxidant activity 

and phytochemical content of the flower were analyzed. The 

estimations were done in triplicates. 

 

• Moisture content 

Oven drying method was used for the estimation of 

moisture content [17]. 5gm of flower sample was kept in 

petri-plate at 60°C for 4-5 hours for drying.  

• Ash content 

Dry ashing method was used for the estimation of ash 

content [17]. Three gram of sample was taken for ashing. 

Two concordant readings were taken. 

• Protein content  

Nitrogen content was estimated using Micro-Kjeldahl 

method (KELPLUS) which includes digestion, distillation 

and titration [17]. The nitrogen content was then multiplied 

by the conversion factor 6.25 to get the protein content. 

• Crude Fiber content  

Acid-alkali wash method was used for the estimation 

of Crude fiber content [17]. Five grams of moisture and fat 

free sample was taken for the estimation of fiber.  

• Fat content 

Soxhlet method was used for the estimation of fat 

content [17] where di-ethyl ether was used as solvent. 

• Carbohydrate 

Carbohydrate content was assessed using difference 

method where moisture, protein, fat, ash and crude fiber 

were subtracted from 100.  

• Iron and phosphorous content 

Estimation of Iron content present in banana flower 

was done using Wong’s method. Colorimeter set to 570 nm 

was used for taking the optical density of the samples [18]. 

Titrimetric method was used for the estimation of 

phosphorous where Ammonium molybdate solution was 

taken for the estimation [19]. 
 

• Calcium content 

Calcium estimation was performed using titration 

method against potassium permanganate [20]. 

• Vitamin C 

Vitamin C was estimated using metaphosphoric acid 

by titration method where readings were taken in triplicates 

[20]. 

• Anti-oxidant activity 

Antioxidant activity of the banana flower was 

estimated using DPPH where Trolox was used for the 

preparation of standard solution [21]. 

• Phytochemicals 

Total Phenols and total flavonoids were estimated in 

banana flower where quercetin and Gallic acid were taken as 

standards respectively [22]. 

 

Functional properties of banana flower 
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Banana blossom was analyzed for its functional 

properties which included assessment of Bulk density [23] 

water and oil holding capacity [24], solubility index and 

swelling power [25]. 

• Bulk density 

10gm of dried sample was taken in 100ml measuring 

cylinder and was tapped to a constant volume and bulk 

density (g/cm3) was calculated. 

• Water holding capacity 

One gram sample was mixed with 10ml of distilled 

water and allowed to stand at room temperature for 30 min. 

Centrifugation was done at 3000rpm for 25min. Water was 

discarded and weight of the vial was taken using which 

water holding capacity is calculated. 

• Oil holding capacity 

One gram of sample was mixed with 10ml of 

vegetable oil in pre weighed centrifuge tube. Tube was 

stirred for 1 min and is allowed to stand at room temperature 

for 30 min. Centrifugation was done at 3000rpm for 25 min. 

Separated oil was removed using pipette after which the 

weight of the tube was taken and oil holding capacity was 

calculated. 

• Solubility  

One gram of sample was weighed in pre weighed 

centrifuge tube and was mixed with 10 ml distilled water. 

The tube was heated at 80° for 30 min and then was 

removed from bath. Later it was kept for drying at room 

temperature and centrifuged at 2200rpm for 15 min. The 

supernatant was discarded and dried residue was weighed to 

determine the solubility. 

• Swelling power 

Weight of the swollen sample was taken which was 

obtained from decanting the supernatant and weighing it. 

 

RESULTS AND DISCUSSION 

 

Banana flower is a nutritionally rich edible byproduct 

of banana which can be consumed as vegetable. The flower 

is rich in fiber and various bioactive compounds. Present 

study was done to assess nutritional composition and 

functional properties of banana flower, so that it can be 

incorporated in the diet in various forms for better health. 

 

Physicochemical properties of banana flower 

The physicochemical composition of Banana flower 

was assessed. Moisture content was reported to be 71.516 

g/100g. Sheng [7] also reported slightly high moisture 

content of 89.42 g/100g in banana flower. The ash content 

of the flower was estimated to be 3.58 g/100g which was 

close to the value of 3.5% as reported by Elaveniya [26]. 

Fiber content was found to be 12.38 g/100g which indicated 

flowers can be consumed as dietary fiber supplements. The 

fat content of the flower was estimated to be 4.501 g/100 

which was close to 6.54% as assessed by Liyanage [22]. 

Protein content of banana flower was found to be 5.639 

g/100g. According to a study by Florent et al. [27], flower 

has a good protein quality and high levels of unsaturated 

fatty acids especially linoleic and gamma-linolenic acids. 

Carbohydrate content of the flower was calculated to be 2.64 

g/100g. Iron and phosphorous content of the banana flower 

were found to be negligible. Calcium content of banana 

flower was estimated to be 60.2 mg/100g. As per the study 

conducted by Sheng et al. [7], banana flower was found to 

have 56 mg/100g of calcium. Antioxidant activity of the 

flower was estimated using DPPH methods and was found 

to be 11.44 mg/TAE/100g which shows that the flower is a 

good source of antioxidants. Vitamin C content of banana 

flower was found to be 38 mg/100mg. The total phenol 

content was estimated and was expressed as gallic acid 

equivalents which was 96.155mg GAE/100g and total 

flavonoids was 137.585mg QUE/100g, which was expressed 

as quercetin equivalents. 

 

Table 1 Nutritional composition of banana flower 

Proximate parameter Amount (g/100g) 

Moisture 71.516 ± 1.007 

Ash 3.58 ± 0.531 

Fiber 12.379 ± 0.951 

Fat 4.502 ± 0.555 

Protein 5.639 ± 0.292 

Carbohydrate 2.64 ± 0.726 

Mineral (mg/100g) 

Iron - 

Phosphorous - 

Calcium 60.2mg 

Antioxidant activity 

DPPH 11.44 mg/TAE/100g 

Vitamin C 38mg 

Phytochemicals 

Total phenols 96.155mg GAE/100g 

Total flavonoids 137.585mg QUE/100g 

 

Functional properties of banana flower 

Functional properties of the banana flower are 

represented in (Table 2). Bulk density of banana flower was 

found to be 0.606g/cm3. Bulk density is the measure of 

heaviness of powder which determines the ease of 

packaging and transportation, also low bulk density of a 

powder states its good quality for development of different 

products. The sample was also estimated for oil and water 

holding capacity which was found to be 0.178 g/g and 0.89 

g/g respectively. The oil and water holding capacity of the 

powder were found to be low. The swelling power of banana 

flower was analyzed to be 0.91 (g/g). According to some 

researches solubility is an indicator of its quality [26]. High 

solubility suggested that it is digestible and can be 

considered for the development of food products. 

 

Table 2 Functional properties of banana flower 

Functional parameter Value 

Bulk density (g/cm3) 0.60 

Oil holding capacity (g/g) 0.17 

Water holding capacity (g/g) 0.89 

Swelling power (g/g) 0.91 

Solubility (%) 9.92 

 

CONCLUSION 
 

The banana flower is an underutilized byproduct of 

Banana plant but possess a good proximate profile as 

reported in the present study. The flower is found to be good 

in dietary fiber which is an important nutrient as it relieves 

constipation, lowers the cholesterol level, helps in weight 

reduction, helps in controlling blood sugar levels and 

maintains good bowel health by acting as prebiotics. 

Besides, the high dietary fiber content, it possesses good 

antioxidant profile also, so, from the present study it is 

concluded that banana flower can be incorporated in the diet 
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for better health. The low bulk density of the banana flower 

indicates that it can be used for the development of various 

food products and beverages. On the other side, the oil and 

water holding capacity of the powder was found to be low 

which may be due to less availability of polar amino acids 

thus the powder was found to be less suitable for the 

development of bakery products. Swelling power and 

solubility of the powder were found to be appropriate which 

suggested that it can be used for product development and 

indicated that the quality of powder is good. Banana flower, 

besides being nutritionally rich it has good functional 

properties and hence can be in corporate in various dishes 

prepared both at home and commercially for better health of 

the community. 
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