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Abstract 
The present study was undertaken to evaluate the qualitative test and to estimate the proximate composition of Musa 
balbasiana seeds and flower. Musa balbasiana is a very nutritious and inexpensive fruit available and cultivated in India 
specifically in Assam but, it is highly overlooked and underutilised. Therefore, the current study was planned to find out the 
nutritive composition of Musa balbasiana seeds and flower. The qualitative tests and the proximate analysis was done using 
standard protocols. In qualitative test both the samples showed presence of carbohydrates and amino acids, whereas in 
proximate analysis it was found that both the samples showed good amount of carbohydrate. The Musa balbasiana seeds were 
rich in fibre and total minerals i.e 4.31g/100g and 5.04g/100g respectively. Whereas Musa balbasiana had a good amout of 
protein i.e 17.2 g/100g. Both Musa balbasiana seed and flower can therefore be a good source of macro as well as micro 
nutrient and can be potentially used for value addition in food products. 
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Introduction 
Banana is one of the oldest cultivated plants also being the 
fourth most important dietary staple food in the world 
(Kumar et al., 2018) [4]. Banana belong to Musaceae family 
(Mathew and Negi 2017) [26]. Banana is a rich source of 
carbohydrate, vitamins, minerals, antioxidants and is a super 
food and serve as a low cost food source (Mohapatra et al., 
2010) [24]. It has been reported that banana posses various 
health benefits such as antitumor and antioxidant potential 
(Borges et al., 2014) [11]. Musa balbisiana classified as 
monocotyledons herb locally known as Bhimkol or 
Athiyakol is characterized as compact fruit bunch and 
having seeds with number differing (50-65) widely 
cultivated in Assam considering the state as among one of 
the important producer (Borborah et al., 2016 ; Ghosh and 
Dash 2018) [10, 17]. Musa balbisiana colla is a store house for 
primary and secondary bioactive metabolites such as 
carbohydrate, protein, calcium, phosphorous, potassium, 
secondary metabolites such as flavonoid, phenolic 
compounds, polyphenol, alkaloids (Dan and Thaha 2014; 
Bora and Das 2017) [14, 8]. Musa Balbisiana has been 
reported to have antidiabetic factors in the seed, peels, 
flower studied by (Gopalan et al., 2019) [19] and having 
effective control in the post prandial hyperglycemia on STZ 
induced diabetic rats. Antiurolithic activity of fruit extract of 
Musa balbsiana was studied extensively by (Ly et al., 2021) 
and detected change in the Caox morphology. In 2018, 

Zubair demonstrated Antiulcer potential of fruit extract of 
Musa Balbisana fruit extract. The antioxidative potential of 
peel and inflorescence was reported by (Nofianti et al., 
2021; Basumatary and Nath 2018) [30] thus indicating result 
comprising property in treating pharmacological problems 
and having chemotherapeutic potential. Appropriate 
consumption of combination of fruits and vegetables may 
effectively lower the potential risk of developing 
cardiovascular diseases (Adebawo et al., 2006) [1]. 
Phytochemicals such as flavonoids, polyphenols, tannins, 
saponins, monoterpenoid, sesquiterpenoids, quinones, 
alkaloids, diterpenes, triterpenes, phenols were reported to 
be constituted in fruit, roots, corm, inflorescence, flower, 
seeds of Musa balbisiana (Kusuma et al., 2017, Kalita et al., 
2016, Daimari et al., 2020, Borah et al., 2017) [23, 21, 13, 7]. 
Flavonoid rich fruit can help in correcting diabetes and 
reduces inflammation (Mahoney et al., 2014) [25]. Findings 
carried out by (Nofianti et al., 2021) [30] revealed the 
presence of tannins, saponins in flower, peel, pulp, seeds. 
Three new triterpenes 31-norcyclolaudenone (1), 
cycloartenol (2) and (24R)-4a, 24-trimethyl-5a-cholesta-8, 
25(27)-dien3b-ol (3) were detected in the inflorescence of 
Musa balbisiana cv Saba (Tin et al., 2016) [35]. Various 
reports revealed multiple medicinal values of Musa 
balbisiana extracts such as rhizomatous stem, fruit 
decoction is used during dysentery and pin worm infection 
by tribal people of Assam as reported by (Kalita and Deb 
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2004) [20]. Also famous kolakhar (in Assamese) a filtrate 
prepared from the ashes of peels, leaves etc of banana plant 
is used as antiseptic, healing cough and also as a substitute 
for salt (Kalita and Kandar 2014; Neog and Deka 2013) [22, 

29]. It has been reported that decoction of corm extract of 
Musa balbisiana is practiced as antidiabetic medicine by the 
people of Kokrajhar, Assam (Daimari et al., 2020) [13]. Also 
to be noted juice of rhizomes of Musa balbisiana colla is 
believed and consumed to cure hepatitis in Northeast India 
(Borthakur et al., 2004) [12]. 
 
Methodology 
In the present study we have prepared Musa balbisiana 
flower and seeds extract and characterized its qualitative 
and quantitative content.  
 
Plant materials 
The ripe fruits and edible flower of Musa balbisiana were 
collected from the local market of Guwahati, Assam. The 
fruits and flower were then brought in the lab of Food 
Nutrition and Dietetics Department and was washed 
properly and peeled. The fruit was cut and the seeds were 
taken out and cleaned. The flower was cut into small pieces 
then both seeds and flower were then dried for 48hrs in hot 
air oven at a temperature of 40○C and grounded to fine 
powder using mixer grinder. Further the powder was 
prepared into aqueous and ethanolic extract and subjected to 
qualitative and quantitative analysis.  
 
Preparation of aqueous extract 
The powdered seeds and flower about 5g were dissolved in 
20ml of distilled water. This was allowed to stand for 
overnight and were then filtered using Whatsman No 1 filter 
paper.  
 
Qualitative test and proximate analysis 
The qualitative test and proximate analysis of the samples 
were done using standard protocols.  

 

 
 

Fig 1: Musa balbasiana fruit and flower 
 
Results and Discussion 

 
Table 1: Qualitative test for seeds and flower 

 

Qualitative test Name of test Seeds Flower 

Test for reducing sugar 
Fehling's test (-) (-) 
Benedict test (+) (+) 
Molisch test (+) (+) 

Test for protein 

Biuret test (-) (-) 
Xanthopoetic test (-) (-) 

Ninhydrin test (+) (+) 
Strong acid precipitate by 

coagulation test (-) (-) 

Precipitation reaction (-) (-) 
Test for lipids Solubility test (-) (-) 

(+ Present, - Absent of the particular compound) 

The result of qualitative analysis of both seeds and flower is 
given in Table 1. The carbohydrate were mainly seen in 
both the sample except for Fehling’s test. Benedict test and 
Molisch test showed positive result indicating presence of 
aldehyde and ketone in both seeds and flower. Basumatary 
and Nath 2017 also reported the positive attributes of Musa 
balibsiana colla inflorescence for Benedict’s test. The 
flowers and seeds of Musa balbisiana showed good 
indication of presence of amino acids, amines, ammonia 
when subjected to ninhydrin test by showing deep blue and 
deep purple colour. Preliminary solubility test for lipids 
detected the absence of lipid in Musa balbisiana flower and 
seeds which were insoluble in organic solvent such as 
chloroform and ether.  
 
Table 2: Proximate analysis of Musa balbisiana flower and seeds 

per 100g 
 

S. no. Parameter Banana flower Banana seed 
1 Protein (g/100g) 17.26 8.81 
2 Fat (g/100g) 0.76 1.39 
3 Fiber (g/100g) 2.06 4.31 
4 Total minerals (g/100g) 3.66 5.04 
5 Total carbohydrates (g/100g) 64.42 69.3 
6 Total sugars (g/100g) 8.14 6.39 
7 Energy (Kcal) 333 324 

 
Proximate composition 
Proximate analysis of seeds and flower was determined by 
AOAC methods. The proximate analysis result is presented 
in Table 2. The study showed Musa balbisiana flower and 
seeds contain highest amount of protein, carbohydrate, 
energy, fiber. The lowest content was found to be fat in both 
flower (0.76 g/100g) and seeds (1.39g/100g). The protein 
content of flower and seed of Musa balbisiana was found to 
be17.26g/100g and 8.81g/100 respectively. This value when 
compared to Musa balbisiana pulp (7.51±0.38%) was found 
to be high (Borah et al., 2021). Good amount of protein in 
banana flower possess significant antibacterial potential and 
also valorization of banana flowers with other plant protein 
can have valuable role in functional foods and can be served 
as ingredient for enhancing the protein availability (Sitthiya 
et al., 2018; Komal et al., 2019) [34]. Subsequently the 
protein content in Musa balbisiana is higher compared to 
the protein content of Musa acuminate dehydrated 
inflorescence 14.5±0.40 g/100g (Fingolo et al., 2012) [16]. 
Fiber content exhibited 4.31g/100g in seeds and 2.06g/100g 
in flower respectively. This value is comparatively higher 
than those in seven green leafy vegetables found in Sonitpur 
district (Saha et al., 2015) [33]. As reported by (Das et al., 
2009) [15] the nutritional composition of some Assamese 
recipes indicates the kaldil bhaji (banana flower stir fried) 
contain a crude fibre amount of 3.1±0.02. The carbohydrate 
content in Musa balbisiana flower was 64.42g/100g and 
69.3g/100g in seeds. Bolanos et al., 2021 reported the 
carbohydrate content of banana flower (Musa accuminata) 
as 59.68±1.26 % dry weight. The carbohydrate proportion is 
similar to tray dried kolphul (banana inflorescence) 50.94%. 
The sugar content of Musa balbisiana was 8.14g/100g in 
flower and 6.39g/100g in seeds. The energy value of Musa 
balbisiana colla flower and seeds were 333kcal and 324 
Kcal respectively. Borah and Mahanta 2015 estimated the 
energy value of bhimkol incorporated low amylase 
extrudates as 398.50±4.2. Bhimkol riped fruit can supply 
16.8% of the energy RDA for infants (Barthakur et al., 
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1990) [5]. Hence Musa balbisiana seeds and flower can be a 
said as a good source of energy, protein and fibre and can be 
included in one’s daily diet as a healthy food source. 
 
Conclusion 
From the present study it can be concluded that both Musa 
balbisiana seeds and flower were rich in macronutrients like 
carbohydrate and protein as well as in terms of total mineral 
content and fiber content. Therefore, value addition of 
products from Musa balbisiana will not only bring to 
people’s awareness to the existence of this nutrient dense 
fruit, but it will also encourage its consumption by the 
masses as a healthier alternative to the conventional food 
products.  
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