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Introduction 
 

Nutrition involves the examination of nutrients found in 

food, their utilization by the body, and the connection 

between diet, well-being, and illness. Nutrients are 

essential for providing nourishment, including proteins, 

carbohydrates, fats, vitamins, minerals, fibre, and water. 

Nutrition plays a crucial role in driving growth and 

development throughout the entire life cycle. The stages 

of foetal life and early childhood are critical periods for 

growth and development, coinciding with a time of 

heightened susceptibility to suboptimal conditions, which 

can have both immediate and long-lasting effects. 

Therefore, ensuring optimal nutrition for infants and 

young children is of utmost importance (Bhandari and 

Chowdhury, 2016). Inadequate complementary foods of 

poor quality and low nutrient density, along with 

inappropriate feeding practices, have been identified as 

significant contributors to malnutrition in young children 

(World Health Organization, 2018). In many developing 

nations, complementary foods are either introduced too 

early or too late, with insufficient quality and quantity, 

posing a high risk of nutritional deficiencies during the 

latter half of infancy (Pelto et al., 2003). The commonly 

used cereal-based gruels in these regions lack essential 

nutrients such as iron, zinc, pyridoxine, riboflavin, 
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Providing nourishment to infants in addition to breast milk is known as complementary 

feeding. It is essential to introduce suitable complementary foods at the right time to ensure 

that infants and young children receive the necessary nutrition and meet their psychological 

needs. To fulfil the nutritional needs and address various forms of malnutrition, it is 

essential to incorporate complementary foods into the diets of infants and young children. 

Two types of low-cost cereal based complementary food – Wheat based and Rice based 

were taken into consideration for ensuring good nutrition during infancy and childhood 

period. The nutritive value per 100g of Rice based Food Mix was found to be Energy- 

366.1 kcal, Protein- 12.34 g, Fat- 3.23 g, Fiber- 0.94 g, Carbohydrates- 80.1 g, Calcium- 

219.7 mg and Iron-1.45 mg. Whereas Nutritive value per 100 g of Wheat based Food Mix 

was found to be Energy- 397.1 kcal, Protein- 15.55 g, Fat- 5.39 g, Fiber-2.12 g, 

Carbohydrates- 71.78 g, Calcium- 312.32 mg, Iron- 2.72 mg. 
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niacin, calcium, thiamine, folate, ascorbic acid, and 

vitamin A, further exacerbating the issue (Hotz and 

Gibson, 2001). Proper food choices and cooking methods 

can impact the safety and nutritional value of food, as 

well as feeding habits. Additionally, factors like a 

mother's education level and socio-economic status play 

a crucial role in providing adequate nutrition for infants 

and young children (Pelto et al., 2003). Enhancing the 

availability and accessibility of affordable fortified 

complementary foods can significantly contribute to the 

required behavioural modifications for enhancing the 

nutritional well-being of infants and young children 

(Lutter, 2000). Adequate energy density, protein, and 

micronutrient concentration in complementary foods for 

infants during the second six months of life (and beyond) 

are frequently lacking, as well as proper preparation, 

storage, and feeding practices that may heighten the risk 

of illness. Given the intricate nature of the nutritional and 

behavioural challenges at hand, a thorough, 

interdisciplinary approach is necessary to pinpoint the 

nutritional deficiencies in older infants and establish 

suitable interventions to enhance complementary feeding, 

as well as infant growth and development, within specific 

country contexts (Brown et al., 2016). 

 

Complementary foods which are developed at home 

usually supply a firm basis for feeding the infants after 6 

months of life. Therefore, usage of corresponding foods 

should be motivated. Using a combination of family 

meals as a basis for complementary feeding, like 

extensive use of the staple foods like rice, wheat, etc. as a 

foundation. A wide variety of household food can be 

used (Michaelsen & Friis, 1998). Rice, wheat, jowar, 

bajra, and ragi are the primary cereals and millets that are 

commonly consumed in India. These grains serve as the 

primary source of energy in Indian diets, contributing to 

70-80% of the daily intake for most Indians. Due to their 

affordability and widespread availability, cereals and 

millets play a crucial role in providing energy, especially 

for low-income families. However, as income increases, 

their contribution to energy intake tends to decrease.  

 

Millets offer significant health benefits as they are 

packed with phytochemicals and essential nutrients, 

making them particularly valuable in combating lifestyle 

diseases. Additionally, millet-based products are 

economically viable and emphasize their exceptional 

medical and nutritional qualities. Furthermore, cereals 

and millets also serve as a source of important nutrients 

such as calcium and iron (Sudarsan et al., 2017). 

Utilization of milk and milk products in such cereal-

based complementary foods improve the nutritional 

status and energy density. Taking into consideration all 

these facts, the current study was designed with the aim 

of creating an affordable supplementary diet for infants 

and young children using locally sourced ingredients. 

 

Materials and Methods 
 

The ingredients for the study's complementary foods 

were carefully chosen from the local market in Cuttack 

district, located in the state of Odisha. Two variants of 

Ready-To-Use cereal-based food mixes were created 

specifically for the purpose of providing infants and 

young children with a cost-effective and calorie-rich 

complementary feeding option (Kumari et al., 2022). 

This approach aims to benefit the economically 

disadvantaged population. 

 

Procurement of food materials 
 

Cereals 
 

The locally available food materials, such as cereals, 

have been used to develop ready-to-use complementary 

food mixes. These mixes are made by combining cereals 

with other food materials like peanut, milk powder, 

sugar, and ghee to ensure they are rich in food energy, 

protein, and other essential nutrients (Kumari et al., 

2022). Considering that wheat and parboiled rice are the 

most commonly consumed cereals in Odisha, the ready-

to-use food mix for infants and young children has been 

specifically developed using these cereals. A total of 250 

g of each cereal (wheat and parboiled rice) has been 

procured from the local market in Cuttack district, 

Odisha. The procured food items have been thoroughly 

cleaned and sun-dried. 
 

Peanut 
 

Peanuts, also known as groundnuts or mungphali, were 

purchased from the local Cuttack market in a quantity of 

100g and set aside for cleaning. Once cleaned, two 

separate portions of 50g each were prepared and stored 

for the purpose of developing a cereal-based food 

product. 
 

Milk Powder 
 

300 grams of powdered milk was obtained from the 

nearby Cuttack market and stored in a cool and dry 

location. 
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Sugar 
 

A quantity of 200 grams of sugar was acquired from the 

local Cuttack market and prepared for grinding. 

 

Ghee 
 

100 grams of clarified butter was purchased from the 

nearby Cuttack market in order to make the product. 

 

Processing of food materials 
 

The food materials after getting cleaned have undergone 

for different processing methods as described in Fig. 2. 

 

Peanut 
 

Peanut seeds were roasted at 180˚C for 15-20 minutes. 

After cooling, the roasted peanuts were hand rubbed for 

the removal of peanut husk. Then the seeds were ground 

in a mixer grinder and kept in an airtight container for the 

development of food. 

 

Rice 
 

Parboiled rice grains were washed thoroughly in tap 

water for 2-3 times. Then the water was drained and 

sundried for 4 hours. After drying the grains were 

roasted, ground and stored in an airtight container till 

mixing. 

 

Wheat 
 

Wheat grains were washed thoroughly in tap water for 2-

3 times. The grains were soaked in water and kept for 

overnight. Next morning water was drained and kept for 

germination. Once small sprouts appear, the grains were 

kept in the sun for drying. The properly dried grains were 

roasted at 180˚C for 15 minutes. Once the normal room 
temperature was obtained, the grains were ground in fine 

powder and stored in an airtight container for prevention 

of absorption of moisture. 

 

Development of ready to eat food mixes 
 

Various combinations of ingredients were used to 

prepare the Instant Food Mix. A standard combination 

consisting of peanut, sugar, milk powder, and ghee was 

prepared in a ratio of 2:3:2.5:1 for the development of 

food products (Kumari et al., 2022).  

The food mixes from cereals were produced by 

combining the standard mixture with processed cereals-

based powder in a ratio of 85:15 with water, as shown in 

Fig 1. 

 

Standard ingredients: Wheat 85: 15 

Standard ingredients: Rice 85: 15 

 

Results and Discussion 
 

Nutritive Value of Cereals-based Complementary 

Food 
 

The above results depicted in Table 1 and 2 states that 

the nutritional content of rice-based and wheat-based 

ready-to-use complementary food mixtures, including 

energy, protein, fat, carbohydrates, fibre, calcium, and 

iron, has been determined based on the Recommended 

Dietary Allowances (RDA) for infants aged 6-12 months 

and young children aged 1-3 years. 

 

Energy 
 

Basal and total energy requirement for infants is higher 

than adults per unit body weight. Older infant needs high 

energy requirements due to 50% energy intake is used for 

basal energy, 25% energy for activity, 40% energy for 

activity (for extremely active child) and 25% energy for 

growth. Thus, the energy value of the rice-based and 

wheat-based food mix are 366.1 kcal & 397.1 kcal 

respectively which is according to the energy 

requirement of infants. The wheat-based food mix has 

higher calorie content than the rice-based food fix. 

 

Protein 
 

Protein needs are elevated in infants compared to adults, 

similar to energy requirements, because of the increased 

need for skeletal muscle development. Failure to meet 

protein and energy needs can lead to Protein Energy 

Malnutrition (PEM) in infants. Therefore, the protein 

content in ready-to-use food mixes is 12.34g for rice and 

15.55g for wheat. Additionally, the calorie and protein 

content in wheat-based food mixes is higher and more 

desirable than in rice-based food mixes. 

 

Fat 
 

Linoleic acid is the most crucial essential fatty acid for 

infants. Insufficient fat intake in infants can lead to the 
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development of skin lesions and diarrhoea, which can 

result in growth retardation (Kent, 2015). The fat content 

in the rice-based food product is 3.23g, while in the 

wheat-based food product, it is 5.29g. The primary 

reason for the fat content in these products is the addition 

of ghee to increase the calorie content for malnourished 

infants. 

 

Carbohydrates 
 

The carbohydrate content in these products is responsible 

for 70 percent of the infants' energy requirement. To 

determine the carbohydrate content, the RDA of infants 

was considered, which is 80.1g for rice-based food and 

71.7g for wheat-based food products. 

 

Calcium 
 

Infants require a significant amount of calcium and 

phosphorus due to their rapid growth. At birth, their 

bones are poorly calcified, so it is essential to ensure 

proper bone calcification by the time they start walking 

to support their body weight (Cowbrough, 2010). 

Therefore, the calcium content in the developed food 

products meets the infants' requirements, with 219.7mg 

for rice-based food and 312.32mg for wheat-based food 

mix, thanks to the addition of milk powder. 

 

 

Table.1 Nutritive value per 100g of Rice based Food Mix 
 

Energy 366.1kcal 

Protein 12.34g 

Fat 3.23g 

Fiber 0.94g 

Carbohydrates 80.1g 

Calcium 219.7mg 

Iron 1.45mg 

 

Table.2 Nutritive value per 100g of Wheat based Food Mix  
 

Energy 397.1kcal 

Protein 15.55g 

Fat 5.39g 

Fiber 2.12g 

Carbohydrates 71.78g 

Calcium 312.32mg 

Iron 2.72mg 

 

Figure.1 Developed Ready to use Complementary food after made in to appropriate consistency with hot water 
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Figure.2 
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ROASTED RICE 

ROASTED PEANUTS 

MILK POWDER& SUGAR 

WHEAT BASED FOOD 

MIX 

RICE BASED FOOD 

MIX 

ROASTED 

MILK POWDER& 

ROASTED WHEAT 

GRAINS 

Figure.3 Processing of cereals 
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Iron 
 

There is no stockpile of iron left after the first 6 months 

of life. Consequently, the need for iron significantly 

rises, particularly in proportion to body size and energy 

intake in the last 6 months of infancy. Infants should be 

provided with iron-fortified complementary food from 7 

to 12 months. As a result, food products have been 

created with iron-rich rice-based food (1.45 mg) and 

wheat-based food blend (2.72 mg) by incorporating 

peanuts, which contain 4.6 mg of iron. 

 

The formulation of an advised nutrient composition for a 

processed complementary food is merely a single aspect 

among numerous factors that may contribute to enhanced 

nutrition for infants and young children. These types of 

foods must be made available to the target population, 

either through public programs or by being sold in the 

commercial sector. The identification of the most 

superior quality, cost-effective food that is acceptable to 

both mothers and young children will play a crucial role 

in determining the extent of coverage that can be 

achieved. Additionally, feeding practices such as 

breastfeeding, responsive feeding, safe preparation and 

storage of complementary foods, food texture, and meal 

frequency are also vital in ensuring optimal nutrition 

during this critical stage of development. 
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