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I. INTRODUCTION 

 

Fortification process enhances the nutritional quality of 

foods. After fortification of cereal with other foods it will 

capable for better nourishment of children. Fortification 

process is the addition of one or, more essential nutrients to a 

food for the purpose of preventing or correcting deficiency of 

one or more nutrients in the population or specific population 

groups and provide health benefits. Malnutrition is widely 

prevalent among infant and pre-school children belonging to 

low income groups of the population. Pre-school age (1-

6years) is the time of rapid physical growth as well as 

physiological immunological and mental development. During 

this year nutritional requirements are at the highest and 

deficiency of energy or any other essential nutrients can have 

dire consequences, some of which one long lasting and 

adverse impact on health status of the children. During infancy 

period nutritional requirement can be totally satisfied by breast 

milk. Afterwards supplementary foods need to be introduced 

to augment energy and protein.  

Supplementary foods one therefore, transitional foods 

consumed between the times when the diet is composed 

exclusively of mother's milk and after six month the time 

when it is mostly made up of family foods. During the time 

they are consumed, supplementary foods make up a large 

proportion of the preschoolers diet and contribute a significant 

amount of the nutrients that are necessary for growth and 

development. Among pre-school age children, the most 

prevalent forms of nutrient deficiencies are those of protein -

energy, iron, calcium and iodine. The severity of deficiencies, 

the consequences of malnutrition, include growth stunting, 

wasting susceptibility to infections, behavioral changes and 

learning disabilities.  

Micronutrient deficiencies, reduce children's learning 

ability and school performance (Jukes et.al.2002). Based on 

research findings by clugston et.al. (1987), it is estimated that 

3% of babies born to iodine-deficient women suffer from 

cretinism and 10% suffer from severe mental retardation. A 

meta-analysis of 20 studies demonstrated that in endemic 

iodine-deficient communities, the IQ of children is reduced by 

about 13 points. Vitamin A deficiency (VAD) is a risk factor 

for mortality from measles, diarrhea and dysentery and this 

likely explains the strong effect. Protein energy malnutrition 

(PEM) occurs during the transitional phase when children are 
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weaned from liquid to semi-solid or fully adult foods. High 

price of commercially available weaning foods, animal 

proteins and the non-availability of low priced nutritious foods 

combined with bad feeding practices and late initiation of 

supplementary food are mostly responsible for 

malnourishment among children (Suite 2007). Moreover, iron 

deficiency is the most common and widespread micronutrient 

disorder worldwide which affected over 2 billion people or 

about 30% of the world population (WHO, 2013). Population 

from lower socio-economic group, the majority of the 

population depends upon cereals for their nutrition and 

livelihood which have poor nutritional value because of low 

content of essential amino acid leading to harm consequences 

such as growth retardation, PEM, anemia etc. children at 

weaving period and in pre-school age also consume bulk 

amount of these cereal based food in their daily regular diet 

which are deficient from several nutrients resulting under 

nutrition and malnutrition. Thus, fortification/enrichment of 

food at household level is very effective way to improve 

health status. Efforts are underway in a number of countries to 

develop and test practical ways of adding micronutrients to 

foods at the household level, in particular to supplementary 

foods for young children especially for pre-schools age. This 

study is an attempt to develop the enriched supplementary 

foods for pre-school children based on cereal, pulses and 

oilseeds.  

 

OBJECTIVES  

 

 To develop cereal based supplementary food and 

calculate nutritional value of food product.  

 To assess the organoleptic quality of developed food 

product. 

 

 

II. MATERIAL AND METHODS 

 

The present investigation was conducted among pre-

school age children. 100 children in the age group of one to 

six years were selected with purposive sampling method from 

selected slum areas of Ranchi town. The supplementary food 

product was developed from cereal (rice), pulses (Bengal gram 

and green gram) and oilseed (ground nuts) and supplemented 

among children with the help of mother.  

 

METHOD OF PROCESSING 

 

Rice, Bengal gram, green gram and ground nuts are 

treated at different ratio to obtain food product.  

All ingredients were cleaned, dried and roasted. Roasted 

raw materials were grinded for use as ingredients for the food 

product. In a pan all ingredient were mixed together with oil 

and sugar and food product Barfi was developed and 

organoleptic tests of the product was done using nine point 

hedonic scale. Nutritive value of (Protein, fat, calcium, iron, 

B-carotene and folic acid) Barfi was calculated. Developed 

Barfi was supplemented among the selected children.  

 

 

 

III. RESULT AND DISCUSSION 

 

The result obtained from the present study have been 

presented as follows:  

 

ORGANOEPTIC CHARACTERISTICS OF DEVELOPED 

PRODUCT (BARFI) 

 

Replication 

Treatment 

Severely Score Mean+S.Em 

R1 R2 R3 R4 R5 

T1 9 8.5 8.5 8.5 9 8.7+1.88 

T2 8.5 8.5 8 8.5 8 8.3+1.79 

T3 7.5 8.5 8.5 8.5 7.5 8.1+1.75 

T4 8.5 9 8.5 9 8 8.6+1.86 

F=4.5(3,12) Significant P=0.05 

T1=50:50 T2=40:80 T3=25:75 T4=75:25 

Table 1: Effect of groundnut flour and Bengal gram flour on 

the colour of Barfi 

Table-1 Shows the average scores based on the hedonic 

scale for the color of Barfi developed with groundnut flour 

and Bengal gram flour at different ratio-50:50(T), 40:80(T2), 

25:75(T3), 75:25 (T4). The treatment T1 scores maximum 

which was prepared with equal quantity of ground nut flour 

and Bengal gram flour at 50:50 ratio. Then treatment T4, T2 

and T3 at different ratio respectively.  

From the above ANOVA table it is evident that the 

calculated value of F due to treatment is greater than the 

tabulated value of F on (3,12) df at 5 percent probability level. 

Therefore it is concluded that there was significant difference 

between four treatment of Barfi (P=0.05). 

So it can be concluded that the color of treatment T1 is 

liked very much by the panel of judges while T4, T2 and T3 

were also acceptable and liked moderately in relation to color 

of Barfi.  

Replication 

Treatment 

Scores Mean+S.Em 

R1 R2 R3 R4 R5 

T1 9 8.5 8.5 9 8.5 8.7+1.88 

T2 8 8.5 8 8.5 8 8.2+1.77 

T3 7.5 8 7.5 8 7.5 7.7+1.66 

T4 8 8.5 7.5 8 8.5 8.1+1.75 

F=9.83(3,12) Significant P=0.05 

T1=50:50 T2=40:80 T3=25:75 T4=75:25 

Table 2: Effect of groundnut flour and Bengal gram flour on 

the texture of Barfi 

RESULT: Table shows the mean score of barfi in relation 

to texture which indicates that the treatment T1 scored 

maximum followed by treatment T2, T4 and T3 respectively.  

Anova table shows significant difference (P=0.05) 

between four treatments of barfi.  

So it can be concluded that the texture of the products 

prepared in different ratio, the treatment T1 is liked very 

much. Scoring revealed that T2, T4 and T3 were also 

acceptable and liked moderately by the respondents   

Replication 

Treatment 

Sensory Scores Mean+S.Em 

R1 R2 R3 R4 R5 

T1 8 8 8.5 8.5 8.5 8.3+1.79 

T2 8 8.5 8 8.5 8 8.2+1.77 

T3 8 8.5 8 8 8 8.1+1.75 

T4 8.5 8.5 8 8 8 8.2+1.77 
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F=6.75(3,12) Significant P=0.05 

T1=50:50 T2=40:80 T3=25:75 T4=75:25 

Table 3: Impact of groundnut flour and Bengal gram flour on 

flavor of Barfi 

RESULT: The table pertaining to the effect on flavour of 

barfi prepared with groundnut and Bengal gram flour in 

different ratio revealed that T1 treatment scored maximum as 

the ratios are equal, T2 and T4 got equal response by the panet 

of judges hence are liked moderately while T3 got lowest 

marks but is acceptable.   

The ANOVA table shows a significant difference 

(p=0.05) between the four treatments of barfi regarding the 

flavour.  

So it is concluded that T1 is liked very much by the panel 

of judges while T2 and T4 and T3 were also acceptable and 

liked moderately is relation to flavour of barfi.   

Replication 

Treatment 

Sensory Scores Mean+S.Em 

R1 R2 R3 R4 R5 

T1 8.5 8 8.5 8 8.5 8.3+1.79 

T2 8.5 8 8 8 8 8.1+1.75 

T3 7.5 7 7.5 8 8 8.6+1.65 

T4 8.5 8 8 8.5 8 8.2+1.77 

F=3.66(3,12) Significant P=0.05 

T1=50:50 T2=40:80 T3=25:75 T4=75:25 

Table 4: Effect of groundnut flour and Bengal gram flour on 

the taste of Barfi 

RESULT: Table illustrates the average score of barfi with 

regard to taste. The treatment T1 which was prepared in equal 

ratio scored maximum followed by treatments T4, T2 and T3. 

The ANOVA table shows a significant difference 

(p=0.05) between the four treatments of barfi regarding the 

taste.  

So, from the result it can be concluded that T1 was liked 

very much regarding the taste of barfi while the treatment T4, 

T2 and T3 were liked moderately.  

Replication 

Treatment 

Sensory Scores Mean+S.Em 

R1 R2 R3 R4 R5 

T1 8.5 8 8.5 8.5 8.5 8.4+1.80 

T2 8.5 8 8.5 8 8 8.2+1.77 

T3 7.5 8 8.5 7.5 8 7.9+1.69 

T4 8.5 8 8 8 8.5 8.2+1.77 

F=7(3,12) Significant P=0.05 

T1=50:50 T2=40:80 T3=25:75 T4=75:25 

Table 5: Effect of groundnut flour and Bengal gram flour on 

overall acceptability of Barfi 

RESULT: The table pertaining to the effect of groundnut 

flour and Bengal gram flour on overall acceptability of barfi 

indicates that the treatment T1 scored maximum followed by 

treatments T4,T2 and T3 respectively.  

The ANOVA table shows a significant difference 

(p=0.05) between the four treatments of barfi regarding the 

overall acceptability. So, from the result it is clear that all the 

treatments were acceptable.  

 

NUTRITIVE VALUE OF PRODUCT DEVELOPMENT 

  
Treatment 

(GGF:BGF) 

Protein 

(g) 

Fat 

(g) 

Calcium 

(mg) 

Iron 

(mg) 
 carotene 

(g) 

Folic 

acid 

(mg) 

T1 (50:50) 24.25 22.5 139 5.4 94.5 93 

T2 (40:80) 28.48 20.08 191 4.84 151.2 148 

T3 (25:75) 24.55 13.85 170 4.17 141.7 139 

T4 (75:25) 25.2 31.15 108 3.42 47.2 46.5 

Table 6: Effect of groundnut flour and Bengal gram flour on 

the nutritive value of Barfi 

Table illustrates the effect on nutritive value of barfi 

prepared with groundnut flour and Bengal gram flour at 

different ratio revealed an increase in the concentration of all 

nutrients. 

The concentration of protein was quite similar to each 

other and found to be highest (28.48g) at 40:80 ratio i.e T2 

followed by T4 (25.2g), T3 (24.55g), and T1 (24.25g). 

The concentration of calcium,  -carotene and folic acid 

found to be highest (191mg) at T2 followed by T3, T1 and T4. 

The fat content drastically increased in T4 (31.15g) and 

slightly increased in T3 (13.85) and in T1 and T2, the 

concentrations were almost same (22.5g and 20.08g). 

Result shows the sensory scores of barfi prepared with 

groundnut flour, Bengal gram and green gram flour at 

different ratio showed that with regard to colour, flavors, 

texture, taste and overall acceptability, the sensory 

characteristics of T1 (50:50) was found to be the best. The 

other treatments T2, T3 and T4 were also acceptable.  

Nutritive value of Barfi with cereal, pulses and oilseed 

were calculated and it was found that fortification process 

increases the content of protein,  -carotene and folic acid. 

Therefore, it is concluded that cereals enriched with other 

foods enhances the nutritional value of food product.  

If the supplementary foods prepared from cereal, fortified 

with pulses and other food items increases the nutrient 

content, thus helpful to overcame under nutrition and 

malnutrition prevalent among children.  

 

 

IV. CONCLUSION AND SUGGESTIONS 

 

It is evident that cereal fortified with pulses forms 

important sources of protein along with groundnut and other 

food items enhances the nutritional value of food. Due to 

lacking of these nutrients children suffers from nutritional 

deficiency diseases especially in low-socio economic groups. 

If mothers are aware about enriching/fortified the 

supplementary foods for their children helpful for combating 

under nutrition and malnutrition. Result obtained from the 

present study reveals that the food preparation Barfi developed 

at different ratio result in the increased concentration of 

nutrient especially protein which in very important nutrient for 

the growth and development of children. There is need to 

impart training and knowledge about food fortification/ 

enrichment process among women belonging to poor 

economic conditions from either rural areas or slum areas. 
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