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ABSTRACT   
Malnutrition is a severe matter of concern among various countries due to modern lifestyles, 
especially the consumption of rapidly processed fast food. In 2018, a WHO and UNICEF study 
concluded that the SDG objective of eradicating all forms of malnutrition by 2030 was aspi-
rational but unattainable and set targets for malnutrition indicators up to 2030 based on 
current trends. The present situation demands products rich in micronutrients, meet growth 
and development requirements, and are readily acceptable. A critical reason for such use of 
rice flour is its nonallergenic nature. A small proportion of the population is allergic to wheat 
gluten. Rice is widely used in baking for such wheat-intolerant people, i.e., those suffering 
from the coeliac disorder. Its nonallergenic property also makes rice one of the first cereals 
to be used in infant feeding. In this scenario, rice flour is preferred as the foremost choice for 
required sensory acceptability and a low-cost diet. Food-based approaches are recognised 
as an essential part of an urgently needed,  more comprehensive strategy for improving 
nutrition by increasing the availability and consumption to combat calcium, iron, phos-
phorus and other micronutrient deficiencies. The combination of rice flour, beaten rice, 
banana, jaggery contains a high amount of energy protein with calcium and iron content. 
Such a combination of foods can enhance the nutritive value of homemade products, which 
can be beneficial for t h e  malnourished population. The present study was undertaken to 
develop anarsa by combining banana, jaggery and rice flour using the air frying method. The 
developed product was evaluated for sensory attributes by a panel of 10 judges on 9 points 
hedonic rating scale. The calculated nutritive value from Indian Food Composition Tables 
(2017) showed that the product (100g) was not only had a high level of macronutrients, i.e. 
energy (3123.6 Kcal), carbohydrate (172.5g), protein (12.24g), fat (4.52g) but also rich in 
micronutrients like calcium (262.8mg), phosphorus (294.4mg) and iron (6.52mg). The prod-
uct was packed and stored for 15 days at ambient temperature in an airtight container. At 
pre-evaluation, all the sensory parameters at the 9-point hedonic rating scale were found to 
be highly acceptable between 'liked moderately' (rating 8) to 'liked very much. After 15 days 
of storage, all sensory parameters changed and were lying in-between 'liked slightly' (rating 
6) to 'liked moderately' (rating 7). The changes in sensory parameters may be due to the 
darkening of jaggery and changes in the flavour of the product. Thus, it can be concluded that 
the development and consumption of novel foods from rice flour in combination with other 
foods like may banana, jaggery and poppy seeds may provide cost-effective and acceptable 
options for combating macro and micronutrient deficiencies.  
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INTRODUCTION 

In the past few years, the intake of fast foods has re-

sulted in fewer intakes of dietary fiber and micronu-

trients. A sedentary lifestyle has worked as a catalyst 

in this. Food fortification and awareness of micronu-

trient-rich local food resources are necessary to 

overcome this problem. In this context, enrichment 

of rice flour can be done with locally available foods 

like fruits and vegetables as they contain large 

amounts of most of the micronutrients. Rice is also 

one of the foods which are considered to be a poten-

tial food vehicle for the fortification of micronutri-
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ents because of its regular consumption. Many studies 

tried to add iron and zinc in rice to reduce the nutri-

tional problems, especially micronutrient deficiencies. 

A study in Bangladeshi children and their caregivers 

showed that rice was the main source of zinc intake, 

providing 49% of dietary zinc to children and 69% to 

women (Arsenault et al. 2010). Rice flour is still taken 

as food for poor and traditional consumers. Little 

work has been done on developing rice flour-based 

ready-to-use or ready-to-eat convenience food prod-

ucts, and also limited efforts have been made to diver-

sify its food uses by application of traditional and con-

temporary food-processing methods. Cereals like 

wheat and rice staple food but the use of rice as a sub-

stitute for wheat in the diets of wheat-intolerant pa-

tients has long been recognised (Dicke et al. 1953). 

Sensitivity to wheat in coeliac disorder is considered 

to be due to the gliadin protein in wheat (Kasarda et 

al. 1978). There might be other minor factors as well 

for this sensitivity. Rice, being the least allergenic of 

all cereals, is widely used to meet the food require-

ment of people so affected. This is why rice is fre-

quently advised as the first cereal for infants, and rice 

flour is frequently used in baking. Jaggery is a signifi-

cant part of the Indian diet since it is consumed di-

rectly or used to make a variety of sweet-based dishes 

(Verma and Narain, 1990). Because of its use in Ayur-

veda and its resemblance to honey, jaggery has com-

monly referred to as "medicinal sugar" (The Agricul-

ture and Processed Food Products Export Develop-

ment, APEDA, 2016). The granular jaggery is rich in 

minerals (0.6-1%) as it contains 9mg% calcium, four 

mg% phosphorus and 12mg% iron (Singh et al. 1978). 

Tidke et al. (2017) used jaggery for the development 

of peanut and chickpea nut chikki and found the 

chikki organoleptically acceptable. Banana fruits are 

composed of soft, easily digestible flesh made up of 

simple sugars like fructose and sucrose that instantly 

replenish energy and revitalise the body upon con-

sumption. The fruits hold a good amount of soluble 

dietary fiber that helps normal bowel movements by 

reducing constipation problems. They are an excellent 

source of carbohydrates and provide calories and oth-

er nutrients. In India, a majority belongs to the poor 

strata, and their diet mainly consists of cereals. Air 

frying cooking is an important processing technique. 

Many studies showed that excessive consumption of 

fried products could lead to serious health risks such 

as cardiovascular disease, hypertension, diabetes, 

cancer and obesity. These facts, combined with socie-

ty's current trend toward fat-free products, have 

forced the industry, in general, and the chips industry 

in particular, to focus their efforts on developing al-

ternative frying methods that result in products with 

low oil content but the same flavour, colour, and tex-

ture that consumers prize. Many strategies have been 

proposed to reduce the oil content in fried products, 

such as low pressure or microwave application or dif-

ferent pretreatments such as blanching, freezing or 

pre-drying (Moreira et al. 1997). Hot air frying is a 

new technique to get fried products through direct 

contact between an external emulsion of oil droplets 

in hot air and the product into a chamber. The prod-

uct is constantly in motion to encourage uniform con-

tact between the two phases. The product is dehy-

drated in this manner, and the distinctive crust of 

fried foods gradually forms. As a result, the amount of 

oil required is substantially less than deep oil frying, 

resulting in very low-fat items. In food processing, it is 

being used increasingly to modernise traditional reci-

pes. It modifies the nutritive value of products quali-

tatively as well as quantitatively. Rice flour is always 

cheaper. The present work deals with enriching a rice 

flour-based traditional recipe with banana to enhance 

its mineral profile and energy density. An effort was 

made to produce the traditional Indian snack, 

“Anarsa”, which is also known as “Athirasam”. Anarsa 

is called as Athirasam, Ariselu, Kajjaya, etc. Tradition-

ally anarsa is made from soaked rice and jaggery. The 

rice is soaked in water for almost three days, but wa-

ter is changed daily to mitigate fermentation. The rice 

is then dried and ground into an excellent powder and 

is mixed with jaggery. However, in today's busy life 

schedule, it is not easy to follow this traditional reci-

pe. These Banana Anarasas are equally porous, 

crunchy, light, and flavorful like our traditional an-

arsas.  
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OBJECTIVES 

1. To develop and evaluate the sensory and nutritional 

quality of rice flour and banana-based anarsa. 

2. To study the shelf life of developed anarsa.  
 

MATERIALS AND METHODS 

Methodology: The materials used and method 

adopted in the experiments conducted for the attain-

ment of    objectives has been elaborated under the fol-

lowing   sections:  

Selection of recipes: Keeping in view the nutritional 

benefits of rice flour, banana and jaggery for the mal-

nourished population, they were selected to develop 

micronutrient-rich traditional product anarsa. 

1. Standardization of recipe 

a. Planning of recipe: The recipe was selected, 

i.e. anarsa, and it was standardised.  

b. Procurement and preparation: All the raw 

ingredients were procured from the local mar-

ket of Udaipur. The recipe was prepared in the 

Foods lab of the Department of Food Science 

and Nutrition, College of Community and Ap-

plied Sciences, MPUAT, Udaipur, Rajasthan. The 

recipe was prepared mainly using rice flour, 

banana and jaggery.  

c. Preparation of sample:: Grind rice flour, 

beaten rice, cardamom and jaggery together in a 

mixer to get a fine powder. To make a smooth 

and soft dough mashed banana and two tea-

spoons of melted ghee were added. A smooth 

dough was prepared, covered, and kept to set 

for about 8 hours. Knead the dough very gently 

by applying oil to the palms. Pinch a small 

amount of dough and make a ball, and coat one 

side with poppy seeds. Then flatten it into small 

thin discs on the greased palm gently by using 

fingertips. Place anarsa on air fryer parchment 

sheet liners (or a piece of parchment paper cut 

to fit your air fryer) about 1 inch apart. Air fry at 

400 degrees Fahrenheit for 9 – 10 minutes till 

golden on top.   

d. Blended flour preparation: Blends were pre-

pared by mixing banana with rice flour in differ-

ent ratios. Different treatments with the names 

T1, T2, and T3, were prepared with the standard 

T0, as shown in Table 1. 

e. Development of product (Anarsa): Prepara-

tion time: 25-30 minutes, Baking time: 10 

minutes, Pieces: 10 

f. Product development and sensory evalua-

tion: One sample served as control, designat-

ed as standard (T0), and other test recipes, i.e. 

T1, T2, T3, were made by incorporation of bana-

na with rice flour in different proportions of 

30%, 30%, and 40%, respectively. All the senso-

ry parameters were tested at a 9-point hedonic 

scale (Ranganna, 1986). A semi-trained panel 

did the evaluation. The panellists were asked to 

record the level of liking or disliking by giving 

marks for various characteristics of the prod-

ucts as taste, flavour, texture, colour and ap-

pearance and overall acceptability. The sample 

was rated on 9 points hedonic rating scale for 

quality attributes according to grade descrip-

tion and scoring. 

  

Table 1: Treatments for Banana Anaras 

 

Control & Treatments Rice flour 
(%) 

Banana (%) Poppy seeds (%) Beaten rice (%) Jaggery 

T0 100 - - - 75 

T1 60 30 5 5 75 

T2 50 30 10 10 75 

T3 40 40 10 10 75 
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RESULTS AND DISCUSSION 

The developed recipe (anarsa) was analysed for or-

ganoleptic acceptability. The result has been present-

ed in Figure 2. The mean scores of overall acceptabil-

ity indicate that T2 (8.73) had the highest score, fol-

lowed by T1 (8.03), T3 (7.2) and T0 (7.9), respectively. 

The scoring shows that the treatment T2 was ‘liked 

very much’ while T1, T3 and T0 were ‘moderately liked’ 

by the panel of judges. At pre-evaluation, all the senso-

ry parameters were found to be highly acceptable be-

tween ‘like very much’ (rating 8) to ‘like moderately’ 

on 9 points Hedonic rating scale. 
 

The nutritional value of banana incorporated anarsa 

flour was calculated using the Indian Food Composi-

tion Tables, 2017 and is presented in Table 2. It is evi-

dent from the results that the recipe has a higher level 

and amount of energy (3123.6 kcal), carbohydrate 

(172.5), protein (12.24g %), fat (4.52g %), iron 

(6.52mg %), calcium (262.8mg %) and phosphorus 

(294.4mg %). 

Fig. 1 Developed nutritious anarsas 

Fig. 2: Mean sensory scores for different attributes of Banana Anarsas 

Table 2: Nutritive Values of Banana and rice flour anarsa (Per 100 gram) 

Product (100g) Energy CHO Protein Fat Iron Calcium Phosphorus 

  Kcal g g g Mg mg mg 

Banana Anarsa 3123.6 172.5 12.24 4.52 6.52 262.8 294.4 

Table 3: Mean ± SD scores of sensory evaluation of Banana Anarsas on 15th day of storage 

S. NO. Parameters Scores 

1. Colour and appearance 6.56±0.15 

2. Body and texture 6.8±0.07 

3. Taste 7±0.05 

4. Over all acceptability 7.2±0.07 
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The anarsas were packed in an airtight container 

on zero-day and stored at ambient temperature 

in a cool and dark place for 15 days. On the 15th 

day of storage, the anarsas were subjected again 

to sensory evaluation by the same panel of judg-

es. The results revealed that all sensory parame-

ters changed in-between ‘liked slightly’ (rating 

6.5) to ‘liked moderately’ (rating 7) on 9 points 

hedonic rating scale (Table 3).  
 

After 15 days of storage, the product changed a 

lot; they became more darkened in colour, hard in 

texture, and changed in flavour, aroma, and taste. 

If any discolouration, darkened in colour (black), 

or mould developments are noticed, it clearly 

shows that the product has gone wrong, and it is 

advised not to consume it (Eatdelights.com, 

2021). The changes in sensory parameters maybe 

because of darkening and changes in the flavour 

of banana anarsas.  
 

CONCLUSION  

Thus, on the basis of the above results, the oil up-

take was lower under air-frying, confirming that 

this technique can be considered a healthy one. It 

can be concluded that the banana anarsa is a nu-

tritious product after the incorporation of bana-

na, rice flour, beaten rice and jaggery. It contains 

a high amount of macronutrients, i.e. energy, car-

bohydrate, protein and reasonable amounts of 

micronutrients such as iron, phosphorus and cal-

cium. The banana and rice flour anarsas can be 

used to feed malnourished children and adults.  
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