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Introduction 
 

Banana is one of the easily available, low cost 

and nutrient-rich fruits consumed across the 

globe. The name came from an Arabic word 

“banan”, means finger. It belongs to kingdom 

Plantae, family Musaceae and genus Musa. 

Banana is a staple food for human since time 

immemorial. Banana is mostly grown in 

tropical and sub-tropical areas around the 

world. The fruit can either be consumed as 

ripe, since it contains high sugar content, or 

used unripe, mainly in some traditional dishes 

which demands high starch content. Banana is 

consumed mainly when they are ripe in 

Mexico and some Latin American countries 

(Rodrıguez-Ambriz et al., 2008). 

 
Banana has got immense nutritional and 

nutraceutical value. It is rich in nutrients and 

more easily digestible than many other fruit 

crops with its good aroma, texture and easy to 

eat property, make it favorite among all. The 

flower of banana called, banana blossom is 

consumed as a vegetable in some countries, 

mainly in India and Malaysia.  
 

The nectar juice obtained from flower buds 

has got medicinal value, for curing stomach 

disorders and ulcers (Mohapatra et al., 
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Banana is a climacteric fruit, during post-harvest handling and commercialization, huge 

quantities of this fruit is lost. Majority of harvested fruit is thus wasted when it reaches 

central collection station because of less appealing characteristics. Hence, as a solution to 

minimize this issue, nutrient-rich product was formulated from major underutilized 

byproducts of banana, i.e., blossom. Banana blossom of Nendran variety was procured 

from the local market, processed and made into powder. Banana Blossom Powder (BBP) 

was incorporated in laddu at various concentrations. Mean sensory scores indicated BBP 

laddu with 35 per cent blossom powder was best accepted with overall acceptability score 

of 8.42. The best accepted BBP laddu was analysed for nutrient content. The result 

revealed BBP laddu was rich in potassium (410.37mg), good source of energy, protein, fat, 

fibre and fair source of calcium, iron, sodium, vitamin C and β- carotene. Microbial 

population during the storage period of 40 days was evaluated. Total bacterial population 

of best accepted laddu during 40
th

 day was 1.3 x 10
3
cfu/g and the mold population was 2.2 

x 10
2
cfu/g. Cost of the product was less than that of the product available in the market 

with extended nutrient content. 
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2010).The major byproduct of banana, 

blossom is good source of many nutrients. 

Along with the fruit wastage, there is an 

immense wastage of this by-product also. 

These are usually discarded in water bodies, 

leading to increased biological oxygen 

demand (BOD) and thus disturbing aquatic 

life. 

 

So, need of the day is conversion of 

agricultural wastes, rich in nutrients but less 

utilized by human beings and are discarded 

causing environmental pollution, to value 

added products which will be liked by all age 

groups. Hence, as a solution to minimize this 

issue, nutrient-rich product was formulated 

from major underutilized byproduct of 

banana, banana blossom. 

 

Materials and Methods 

 

Processing of banana blossom (Singh, 

2017) 

 

In order to minimize darkening due to 

enzymatic browning, the uniformly sliced 

blossom was immersed in various 

concentrations of citric acid and salt solution 

for varied time interval. The pre- treated 

banana blossom sample was dried for 4 hours 

at 50℃. Dried blossom sample was then 

ground into fine powder and used for further 

studies.  

 

Formulation of product 

 

Banana Blossom Powder (BBP) laddu was 

prepared by incorporating BBP at various 

concentrations like 35, 50 and 65 per cent. 

 

Sensory evaluation 
 

A 9-point hedonic scale (Avantina, 2006) was 

used for organoleptic evaluation. The product 

was evaluated for appearance, texture, colour, 

aroma/flavour, taste and overall acceptability 

by 21 semi trained panel members. 

Nutrient analysis of the best accepted 

product 

 

Nutrient analysis of the developed product for 

moisture, ash, protein, fat, crude fibre calcium 

was done using AOAC (1980) methods.  

 

Estimation of minerals like iron, sodium and 

potassium were done by using AAS (Atomic 

Absorption Spectrophotometer) method. 

Estimation of β-carotene and vitamin C was 

done as per method quoted by Ranganna 

(1996). 

 

Shelf life study of the best accepted product 

(Tate, 1995) 

 

Best-accepted product was packed in 300 

gauge LDPE (low-density polyethylene) 

pouches to conduct storage study.  

 

The microbial analysis of the best-accepted 

product was carried out by standard plate 

count method using Nutrient Agar for total 

bacteria and Martin’s Rose Bengal Agar for 

molds. 

 

Statistical analysis 

 

Statistical analysis was done using Complete 

Randomised Design and one-way analysis of 

the variance. Significance was noted at 5 per 

cent level. 

 

Cost estimation of the best-accepted 

product 

 

Cost of the best-accepted product was 

calculated by considering cost of the raw 

material purchased from the market, 30 per 

cent overhead costs which include labor 

charge, electricity, machinery, packaging 

cost, etc. and 15 per of profit was added to the 

production cost, then the total price was 

calculated for 100 g of the product. 
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Results and Discussion 

 

Formulation of product 

 

Banana Blossom Powder (BBP) laddu was 

prepared by incorporating BBP at various 

concentrations like 35, 50 and 65 per cent. 

The control was devoid of Banana Blossom 

Powder. The preparation of BBP laddu is 

depicted in Figure 1. 

 

Sensory evaluation 

 

Sensory evaluation scores of the BBP laddu 

are shown in Figure 2. Control had higher 

scores than the variations. The variation with 

35 per cent of banana blossom powder 

showed higher values for all sensory 

attributes viz., appearance (7.90), texture 

(7.47), color (8.61), aroma (8.57), taste (8.52) 

and overall acceptability (8.42) as compared 

to other variations viz., 50 and 65 per cent 

level powder incorporated laddu. Sensory 

scores for taste and overall acceptability 

revealed that control was best accepted (8.81, 

8.57) followed by 35 per cent variation (8.52, 

8.42), 50 per cent variation (8.19, 7.42) and 

the least score was obtained by variation with 

65 per cent level banana blossom powder 

(6.28, 6.42) as the taste, appearance and 

texture was not liked by panel members. A 

statistically significant decrease in the overall 

acceptability score was observed at 65 per 

cent level of incorporation. 

 

Sharmila and Puraikalan (2015) developed 

dark chocolate by incorporating banana 

blossom powder. The overall acceptability 

and rating scale score was higher for the 20 

per cent level of incorporation of banana 

blossom flour. BBP laddu was acceptable at a 

higher level of incorporation (35%), which 

may be due to the difference in the 

ingredients used for both the product. Ghee 

and sugar in BBP might be the triggering 

factors for increased acceptance. 

Yenagi et al., (2010) formulated besan laddu 

with addition of foxtail millet with mean 

overall acceptability score of 7.6, taste (7.7), 

appearance and colour (7.6), texture (7.7) and 

aroma (7.3). Acceptability of the product 

decreased as the level of incorporation of 

flour increased. 

 

Nutrient analysis of the best accepted 

product 

 

Nutrient content of BBP laddu and control is 

represented in Table 1. The nutrient content 

of 35 per cent BBP laddu for protein, fat, 

carbohydrates, energy and crude fibre was 

12.68g, 11.84g, 64g, 413.00kcal and 6.66g 

respectively. Moisture and ash content was 

higher for the 35 per cent BBP incorporated 

laddu (7.20% and 4.25g) than control sample 

(4.40% and 0.72g). Control laddu had more 

energy as compared to 35 per cent BBP 

incorporated laddu viz., 423.00kcal and 

413.00kcal respectively The mineral values of 

35 per cent BBP incorporated laddu were 

higher than control sample. Mineral 

composition of 35 per cent BBP incorporated 

laddu for calcium (38.62mg), iron (11.63mg), 

sodium (12.69mg) and potassium (410.37mg) 

was higher than the control sample with 

16.35mg calcium, 9.50mg iron, 6.13mg 

sodium and 242.01mg potassium. β- Carotene 

content was 12.40µg and 15.30µg for control 

and the best accepted variation respectively. 

Vitamin C content of control and best 

accepted variation were 1.20mg and 2.33mg 

respectively. Statistical analysis for all the 

nutrients showed significant differences at 5 

per cent level. 
 

Mahendran and Nirmala (2014) developed 

three products viz., dried slices, flour and 

RTC product using pretreated banana blossom 

sample of three varieties, Nendran, 

Rasakadali and Palayankodan.  
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Table.1 Nutrient composition of best accepted BBP laddu 

 

Nutrients 

(per 100g) 

Control 

 

35% BBP F-value SEm± CD at 5% 

Moisture (%) 4.40 7.20 * 0.25 0.98 

Protein (g) 15.23 12.68 * 0.43 1.71 

Fat (g) 9.18 11.84 * 0.52 2.05 

Crude fiber (g) 0.34 6.66 * 0.39 1.54 

Carbohydrate (g) 70.00 64.00 * 0.38 1.49 

Energy (kcal) 423.00 413.00 * 0.53 2.11 

Ash (g) 0.72 4.25 * 0.15 0.59 

Minerals  

Calcium (mg) 16.35 38.62 * 0.55 2.19 

Iron (mg) 9.50 11.63 * 0.41 1.64 

Sodium (mg) 6.13 12.69 * 0.59 2.34 

Potassium (mg) 242.01 410.37 * 0.51 2.01 

Vitamins  

β- Carotene (µg) 12.40 15.30 * 0.56 2.23 

Vit C (mg) 1.20 2.33 * 0.51 2.00 

   *Significant at 5% level; BBP- banana blossom powder 

 

Table.2 Microbial load of best accepted BBP laddu on storage 

 

Laddu Duration (Days) Bacterial 

population 

(x 10
3
cfu/g) 

Molds 

(x 10
2
cfu/g) 

 

 

 

 

Control 

 

Initial Nil Nil 

20 days Nil 0.13 

30 days 0.43 1.9 

40 days 1.40 2.00 

F-value * * 

SEm± 0.23 0.33 

CD at 5% 0.74 1.08 

 

 

 

35% BBP 

Initial Nil Nil 

20 days Nil Nil 

30 days 0.3 1 

40 days 1.3 2.2 

F-value * * 

SEm± 0.06 0.24 

CD at 5% 0.21 0.80 

    *Significant at 5% level; BBP- banana blossom powder 
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Fig. 1: Procedure for preparation of BBP laddu 

Ghee was melted in a kadai pan, measured amount 

of bengal gram and green gram flour was added 

and stirred continuously 

Add banana blossom powder (35%, 50% and 65%), 

sugar and stir well until a pasty texture is obtained 

Mixture was allowed to cool after switching off the 

flame 

Shaped into tight, hard laddu, roll the laddu in 

powdered rice flakes 

Laddu was allowed to cool completely, packed and 

stored 
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Energy content was found to be the maximum 

for Nendran RTC product (288 kcal/100g), 

protein content was found to be the maximum 

for Palayankodan RTC product (18.12g/ 

100g), calcium content was highest for 

Rasakadali RTC product (223.33mg/100g), 

the maximum sodium content was for 

Nendran flour (286.67mg/100g) and 

potassium content of Rasakadali RTC product 

was the highest (587.63mg/100g). Variations 

found in nutrient content may be due to 

difference of product, processing methods 

used and mainly due to difference in the 

cultivar used. 

 

The findings are on par with that recorded by 

Singh et al., (2013) for β- Carotene rich laddu 

using rice bran, except for β- Carotene 

content. The moisture, energy, protein, fat, 

carbohydrate, ash, crude fiber, calcium, iron, 

vitamin C and β- Carotene was 4.50 per cent, 

470kcal, 7.80g, 19.42g, 66g, 1.18g, 1.14g, 

53mg, 8.10mg, 1mg and 1894µg respectively. 

 

Shelf life study of the best accepted product 

Microbial load of BBP laddu on storage 

 

Microbial population was estimated for total 

bacteria and mold by standard plate count 

method and results are presented in Table 2. 

The control and the best accepted laddu 

samples were kept for storage under normal 

room temperature up to 40 days. Microbial 

population was checked at initial day, 20, 30 

and 40 days. Bacteria were absent in control 

and 35 per cent BBP incorporated laddu 

sample on initial day and 20 days of study. 

Mold was absent on initial day in control 

Fig. 2: Mean sensory scores of BBP laddu 
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sample and in 35 per cent BBP incorporated 

laddu, it was absent during initial and 20 days 

of the study. Total bacterial population in 

control were found to be 0.43x 10
3
cfu/g and 

1.4 x 10
3
cfu/g during 30 and 40 days 

respectively and for the best accepted laddu it 

was, 0.3 x 10
3
cfu/g and 1.3 x 10

3
cfu/g during 

30 and 40 days respectively. Mold 

populations in the control sample were 

recorded as 2x 10
2
cfu/g and that for the best 

accepted sample, 2.2 x 10
2
cfu/g at the end of 

40 days storage study. The increased 

microbial population at the end of study may 

be due to increased moisture content. The 

values obtained were significantly different in 

both control and 35 per cent BBP 

incorporated laddu.  

 

Naidu et al., (2013) reported higher values of 

microbial load with 3.30, 3.90, 4.10 log 

10cfu/g for total plate count and 2.30, 2.50, 

2.90 and 3.00 log 10cfu/g for molds at 0, 30, 

60 and 90 days of storage respectively for 

protein rich multigrain ladoo. 

 

Cost estimation of the best-accepted 

product 

 

Cost for the best accepted BBP laddu was 

calculated taking into consideration the cost 

of ingredients from local market, and 30 per 

cent overhead charges. Fifteen per cent profit 

was added to the production cost. The cost of 

100g BBP laddu was Rs. 38.00. 

 

Shelf life of banana fruit is very short, so the 

underutilized product, blossom which have 

good nutritional content can be used for value 

addition of products. The environmental 

pollution can also be minimized to a certain 

extent by converting agricultural wastes into 

value added products. 
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