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Abstract— Sorghum millets are also known as jowar is one of 

the most popular millet grown in tropical semi-arid regions of 

the world. Sorghum millet is unique among all millets 

because of it is rich in protein, Polyphenols, iron, calcium, 

dietary fibre. The present study was conducted to 

“Preparation of Value Added Healthy Food Products with 

Incorporation of Sorghum Millet”. sorghum millet is 

nutritionally rich and important millet in the diet of humans 

with the objectives to determine the nutrient composition of 

jowar flour and acceptability of value added prepared 

products by the incorporation of jowar flour  at different 

levels, to assess the organoleptic evaluation which were serve 

as treatment T1 (refined flour + jowar flour 80:20), T2 

(refined flour + jowar flour 60:40) and T3 ( refined flour + 

jowar flour 40:60) respectively, and “Thekua” was served as 

treatment T1 ( refined flour + jowar flour 80:20), T2  ( refined 

flour + jowar flour 60:40) and T3 ( refined flour + jowar flour 

40:60)  without incorporation of “jowar flour” (T0) served as 

control. They were replicated three times for all three 

products and orangoleptic evaluation was carried out using 

the nine point hedonic scale. Data obtained during 

investigation were statiscally analyzed by using analysis of 

variance (ANOVA) and critical difference (CD) techniques. 

On the basis of findings, was concluded that in case of 

“Noodles” 40 percent incorporation level of treatment 

T2(60:40) scored the best with regard to colour and 

appearance, body and texture, taste and flavour, overall 

acceptability. Sorghum millet is a gluten free cereal grain, so 

it is beneficial to gluten intolerant people. 

Key words: Sorghum Millet, Noodles, Sensory Evaluation, 

Gluten   

I. INTRODUCTION 

India is the largest producer of many kinds of coarse 

cereals/millets which includes pearl millet, sorghum, oat, 

finger millet, foxtail millet etc. Among these, pearl millet and 

sorghum are unique millets which are rich in dietry fiber, 

micronutrients and phytochemicals. Research shows that 

sorghum and pearl millet grains are nutritionally comparable 

or even superior to major cereals such as wheat and rice 

owing to higher levels of protein with more balanced amino 

acid profile, dietary energy, vitamins, several minerals 

(especially micronutrients such as iron and zinc), insoluble 

dietary fiber leading to lower glycemic index. In addition to 

their nutritive value, several potential health benefits such as 

preventing cancer and cardiovascular diseases, reducing 

tumor incidence, lowering blood pressure, risk of heart 

disease, cholesterol and rate of fat absorption, delaying 

gastric emptying, and supplying gastrointestinal bulk have 

been reported for millet (Gupta et al., 2012). 

Jowar is one of the major cereal crop consumed in 

India after rice (Oryza sativa). It is of African origin. 

Sorghum name was derived from Italian word Sorgo which 

in turn was derived from Latin word Syricum meaning grain 

of Syria. Sorghum name was suggested by Person who named 

it as Sorghum bicolour (L.) Moench. It is considered to be the 

fifth most important crop after rice, wheat, maize and barley 

worldwide. It is diploid chromosome number (2n = 20) 

belongs to family Graminae. Sorghum is mostly grown in dry 

land region. It is grown in both kharif and Rabi season. 

Inflorescence is called panicle. India is the third largest 

producer of sorghum in the world with 6.30 million tons 

during 2011 and about 95 percent production from states like 

Maharashtra and Southern States of Karnataka and Andhra 

Pradesh, Madhya Pradesh, Gujarat and Rajasthan 

(Anonymous, 2010). Sorghum contains special constituents 

such as phytochemicals, dietary fiber as well as resistant 

starch which are essential to human nutrition. Starch is one of 

the major carbohydrates in the sorghum grain. 

Sorghum grain is a naked single-celled seed 

(caryopsis) with common colours of white, red, bronze, 

brown and black. It is composed of three major components: 

pericarp, germ (embryo) and endosperm. The pericarp is the 

outer layer and accounts for about 6 percent of the total grain 

weight and contains starch, fibre and various phytochemicals. 

Some sorghum varieties contain a pigmented testa, located 

beneath the pericarp which contains condensed tannins 

(proanthocyanidins). The endosperm (84 percent of grain 

weight) is the inner area and mainly consists of protein 

(primarily kafirin) and starch granules. The embryo accounts 

for 10 percent of the grain weight and contains reserve 

nutrients, i.e., moderate amounts of oil, protein, enzymes and 

minerals (Rooney and Serna, 2000). 

Sorghum has Phenol compounds, of which more 

than 8000 are known, represent a wide range of plant 

secondary metabolites Research studies have shown that 

cereal grains, fruits, vegetables and legumes contain phenolic 

compounds that may provide health benefits beyond that of 

basic nutrients. (Pietta 2000). Calcium content in sorghum 

grain was 25 mg/100g. Iron content in the sorghum grain 

ranged from 4.11 to 4.98 mg/100g. The genotype RPASV-3 

recorded higher level of iron content (4.98 mg/100g) 

followed by M-35-1 (4.88 mg/100g) Chavan and Patil (2010). 

Technologies for various processing treatments, 

such as milling, malting, blanching, acid treatment, dry 

heating, and fermentation, which reduce antinutritional 

factors and increase the digestibility and shelf life of various 

alternative food products such as unleavened flat bread (roti/ 

chapatti), porridges, noodles, bakery products, and extruded 

and weaning food products, have been developed and tested 

at the laboratory scale. Therefore, with value-added strategies 

and appropriate processing technologies, the millet grains can 
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find a place in the preparation of several value-added and 

health food-products, which may then result in high demand 

from large urban populations and non-traditional millet users 

(Mal et al., 2010).. 

Instant noodles are one of the main staple foods 

consumed in Asian countries and worldwide consumption is 

on the rise. As the economies of the Asia-Pacific region 

become increasingly developed, consumer expectations for 

the food they consume, including that of instant noodles, will 

increase. There are various ways to describe noodle quality. 

According to Fu (2008), high quality noodles should be bright 

in colour with very little discolouration, have an adequate 

shelf life without visible microbiological deterioration or 

oxidative rancidity and have appropriate flavour and textural 

characteristics. Wheat flour quality appears to be the major 

influence on noodle eating attributes. For each different type 

of noodle, flours meeting specific criteria are essential. 

Understanding the different wheat flour characteristics and 

how these impact on the prepared instant noodles, is therefore 

an important aspect of research. An appreciation of this 

subject will assist in screening and selecting the suitable flour 

type.  Commercial instant noodles from various parts of the 

world are made from flours having a wide range of 

characteristics. These differences are partly due to the type of 

wheat available the most common wheat origins and classes 

used in oriental noodle production. 

Wheat for noodles should be sound, dry and clean as 

wheat that has sprouted or disease damaged kernels will 

affect the end product quality. In addition, wheat should be 

well-filled, of good appearance and not spoilt by weather (Fu, 

2008). Other researchers have highlighted bran colour, kernel 

hardness, protein content, dough strength and starch pasting 

properties as major quality criteria for noodle wheat. 

II. MATERIALS AND METHODS 

A. Procurement of Raw Materials 

Organic de-husked jowar was purchased from the market of 

Naini, Allahabad and other ingredients (refined wheat flour, 

sugar, oil, cheese, coconut, and vegetables etc.) were 

purchased from the local market of Allahabad 

B. Experimental Site 

The present investigation was carried out in the Nutrition 

Research laboratory, Department of Food, Nutrition and 

Public Health, Ethelind College of Home Science, Sam 

Higginbottom University of Agriculture, Technology and 

Sciences, Allahabad. 

C. Preparation of Jowar Flour 

 
Fig. 1: Flow graph 

D. Treatments and Replications of Product 

The basic recipes was serving as control (T0) 

1) Detail of treatment of products (Noodles) 

Products 
Treatments 

Replication 
T0 T1 T2 T3 

Noodles   

Refined 

wheat flour 
100% 80% 60% 40% 3 

Jowar flour - 20% 40% 60%  

Table 1: Detail of treatment of products (Noodles) 

2) Preparation of Noodles by incorporating Jowar flour – 

 T0 (control): the product was prepared using only 100g 

refined wheat flour without incorporating flours. 

 T1: the product was prepared using 80g, refined wheat 

flour, 20g jowar flour. 

 T2: the product was prepared using 60g, refined wheat 

flour, 40g jowar flour 

 T3: the product was prepared using 40g refined wheat 

flour, 60g jowar flour 

E. Calculation of Nutritive Value of Prepared Products 

The nutritive value obtained by the chemical analysis of the 

jowar flours was computed as well as food composition tables 

by Gopalan et al., (2015) was used to determine the nutritive 

value of the prepared products. Nutrients such as energy, 

protein, carbohydrate, fat, calcium, iron, fiber, thiamine and 

antioxidant were calculated. 

1) Formula 

Nutrient/ 100g of product   =
Ingriedient used (g)×Nutritive value of Ingriedient

100
 

F. Determination of Cost 

Cost of the prepared products was calculated taking into 

account the cost of individual raw ingredients used in the 

preparation of food products as the prevailing market price. 

G. Organoleptic Evaluation of the Products 

Sensory evaluation of the food products for their acceptability 

was done by a panel of judges consisting of five faculty 

members from the Department of Food, Nutrition and Public 

Health, Ethelind College of Home Science. With the help of 

the Nine Point Hedonic Scale Score card (Appendix-A), 

judges were requested to score the products for different 

sensory attributes like colour and appearance, body and 

texture, taste and flavour and overall acceptability. 

(Srilakshmi, 2010) 

III. RESULTS AND DISCUSSION 

Control 

and 

Treatmen

ts 

Colour  

and 

Appearan

ce 

Body 

and 

Textur

e 

Taste 

and 

Flavou

r 

Overall 

Acceptabili

ty 

T0 7.86 7.9 8.06 7.4 

T1 8.33 8.16 8.53 7.3 

T2 8.5 8.33 8.3 8.05 

T3 7.56 6.6 7.2 7.32 

F-test S S NS S 

C.D 0.77 0.77 1.58 0.34 

Table 2: Average sensory scores of control and treated 

samples of noodles 
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 Colour and Appearance: F= 5.5(4.76), Significant, 

P≤0.05 CD=0.77 

 Body and Texture: F=20.25(4.76), Significant, P≤0.05 

CD=0.77 

 Taste and Flavour: F=2.672(4.76), Non-Significant, 

P≤0.05 CD=1.58 

 Overall acceptability: F= 15.54(4.76), Significant, 

P≤0.05 CD=0.34 

The data illustrated in the above table pertaining to 

the average sensory scores of different parameters in control 

and treated samples of noodles, clearly indicates that in term 

taste and flavour T1 (8.53) had the highest score followed by 

T0 ,T1 and T3. T2 had the highest score in other parameters i.e. 

colour and appearance, body and texture, and overall 

acceptability making it quite obvious that noodles  made of 

incorporation of 40 percent jowar flour, 60 percent refined 

wheat flour enhanced all parameters and acceptability. 

Findings revealed (T2) was most acceptable for its colour, 

flavour, texture, taste and overall acceptability. Statistical 

analysis at P≤0.05 showed that there was significant 

difference among all the treatments.  

Sources of 

Variation 
d.f. S.S. M.S.S. 

F. 

cal. 

F. 

tab. 

(5%) 

Result 

Due to 

treatment 
3 1.65 0.55 5.5 4.76 S 

Due to 

replication 
2 0.035 0.0175    

Due to 

error 
6 0.605 0.10    

Total 11 2.29 0.20    

Table 3: Analysis of variance data for colour and appearance 

of Noodles 

S = Significant (p≤0.05), NS = Non Significant 

The ANOVA table 3 shows that calculated value of 

F (4.76) is greater than the tabulated value (5.5) on 3, 6 degree 

of freedom at 5% probability level. It indicates that there was 

significant difference between treatments regarding the 

colour and appearance of noodles and it can concluded that 

incorporation of jowar flour with refined wheat flour 

improved colour and appearance of the prepared product, the 

colour and appearance become best till a  certain amount (T2)  

after that is started decreasing. 

Treatment 

Mean value 
T0(7.8) T1(8.3) T2 (8.5) T3 (7.56) 

T0(7.8)  0.5 0.78* 0.24 

T1 (8.3)   0.2 0.74 

T2 (8.5)    0.94* 

T3 (7.56)     

Table 4: Comparison between the colour and appearance of 

the treatment of noodles against C.D. 

CD= 0.77; *S = Significant (p≤0.05), NS = Non Significant 

On comparing the average scores for colour and 

appearance of noodles against critical difference in the table 

4, the variation in scores for colour and appearance of noodles 

can be seen as follows. The difference in the mean value of 

T0, T2 (0.78) and T2, T3 (0.94) were greater than C.D, (0.77) 

therefore the difference was significant while the difference 

in the mean value of T0, T1 (0.5); T1, T3 (0.74); T0, T3 (0.24) 

and T1, T2 (0.2) were less than C.D., therefore the difference 

was non-significant. 

Sources 

of 

Variation 

d.f

. 
S.S. 

M.S.S

. 

F.cal

. 

F.tab

. 

(5%) 

Resul

t 

Due to 

treatment 
3 6.32 2.10 

20.2

5 
4.76 S 

Due to 

replicatio

n 

2 
0.76

5 
0.382    

Due to 

error 
6 

0.62

5 
0.104    

Total 11 7.7     

Table 5: Analysis of variance data for body and texture of 

noodles 

S = Significant (p≤0.05), NS = Non Significant 

The ANOVA 5 shows that calculated value of F 

(20.25) is greater than the tabulated value (4.76) on 3, 6 

degree of freedom at 5% probability level. It indicates that 

there was significant difference between treatments regarding 

the body and texture of noodles and it can concluded that 

incorporation of jowar flour with refined wheat flour 

improved  body and texture of the prepared product the body 

and texture become became accepted till a certain amount 

(T2) after  that is started decreasing. 

Treatment 

Mean value 
T0(7.9) T1(8.16) T2 (8.33) T3 (6.6) 

T0(7.9) 0 0.26 0.43 1.3* 

T1 (8.16)  0 0.17 1.56* 

T2 (8.33)   0 1.73* 

T3 (6.6)    0 

Table 6: Comparison between the body and texture of the 

treatment of noodles against C.D. 

CD= 0.77; *S = Significant (p≤0.05)  

On comparing the average scores for body and 

texture of noodles against critical difference in the above 

table 6, the variation in scores for body and texture of noodles 

can be seen as follows. The difference in the mean value of 

T0, T3 (1.3); T1, T3 (1.56) and T2, T3 (1.73) were greater than 

C.D, (0.77) therefore the difference was significant while the 

difference in the mean value of T0, T1 (0.26); T0, T2 (0.43) and 

T1, T2 (0.17) were less than C.D (0.77), therefore the 

difference was non-significant. 

Sources of 

Variation 
d.f. S.S. 

M. 

S.S. 
F.cal. 

F.tab. 

(5%) 
Result 

Due to 

treatment 
3 3.38 1.12 2.6 4.76 NS 

Due to 

replication 
2 0.08 0.04    

Due to 

error 
6 2.53 0.42    

Total 11 5.99     

Table 7: Analysis of variance data for taste and flavour of 

noodles 

S = Significant (p≤0.05) 

The ANOVA table 7 is evident that calculated value 

of F (2.6) is greater than the tabulated value (4.76) on 3, 6 

degree of freedom at 5% probability level. It indicates that 

there was significant difference between treatments regarding 

the taste and flavour of noodles and it can concluded that 

incorporation of jowar flour with refined wheat flour 

improved taste and flavour of the prepared product the taste 
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and flavour became delicious till a certain amount (T2) after  

that is started decreasing.  

Treatment 

Mean value 
T0(8.0) T1(8.5) T2 (8.3) T3 (7.2) 

T0(8.0)  0.5 0.3 0.8 

T1 (8.5)   0.2 1.3 

T2 (8.3)    1.1 

T3 (7.2)     

Table 8: Comparison between the taste and flavour of the 

treatment of noodles against C.D. 

CD= 1.58; *S = Significant (p≤0.05) 

On comparing the average scores for taste and 

flavour of noodles against critical difference in the above 

table 8, the variation in scores for taste and flavour of noodles 

can be seen as follows. No any difference in the mean value 

of treatment was greater than C.D, (1.58) therefore the 

difference was significant while the difference in the mean 

value of T0, T1 (0.5); T0, T2 (0.3); T0, T3 (0.8) T1, T2 (0.2); T1, 

T3 (1.3) and T2, T3 (1.1) were less than C.D., therefore the 

difference was non-significant. 

Sources of 

Variation 
d.f. S.S. 

M. 

S.S. 
F.cal. 

F.tab. 

(5%) 
Result 

Due to 

treatment 
3 1.079 0.35 15.54 4.76 S 

Due to 

replication 
2 0.12 0.06    

Due to 

error 
6 0.13 0.02    

Total 11 1.329     

Table 9: Analysis of variance data for overall acceptability 

of noodles 

S = Significant (p≤0.05) 

The ANOVA table 9 that calculated value of F 

(15.54) is greater than the tabulated value (4.76) on 3, 6 

degree of freedom at 5% probability level. It indicates that 

there was significant difference between treatments regarding 

the overall acceptability of noodles and it can concluded that 

incorporation of jowar flour with refined wheat flour 

improved overall acceptability of the prepared product the 

overall acceptability  became accepted till a certain amount 

(T2) after  that is started decreasing. 

Treatment 

Mean value 
T0(7.4) T1(7.3) T2 (8.05) T3 (7.32) 

T0(7.4)  0.1 0.65* 0.08 

T1 (7.3)   0.75* 0.02 

T2 (8.05)    0.73* 

T3 (7.32)     

Table 10: Comparison between the overall acceptability of 

the treatment of noodles against   C.D. 

CD= 0.34; *S = Significant (p≤0.05) 

On comparing the average scores for overall 

acceptability of noodles against critical difference in the table 

10, the variation in scores for overall acceptability of noodles 

can be seen as follows. The difference in the mean value of 

treatment T0, T2 (0.65); T1, T2 (0.75) and T2, T3 (0.73) was 

greater than C.D, (0.34) therefore the difference was 

significant while the difference in the mean value of T0, T1 

(0.1); T0, T3 (0.08) and T1, T3 (0.02) were less than C.D, 

therefore the difference was non-significant. 

 
Fig. 2: The effect of incorporation of jowar with refined 

wheat flour at different levels on the sensory attributes of 

noodles 

Treatm

ents 

Ener

gy 

(kcal

) 

Prot

ein 

(g) 

Fat 

(g) 

CH

O 

(g) 

Calci

um 

(mg) 

Iro

n 

(m

g) 

Fib

er 

(g) 

T0 
476.

4 
13 11 85 89.3 4.1 

1.9

4 

T1 
476.

6 
13.1 

11.

04 

84.

9 
89.7 

4.1

2 

1.9

4 

T2 
476.

7 

14.8

3 

11.

46 

84.

4 
90.1 

4.7

2 

2.4

6 

T3 478 
12.7

1 

11.

66 

84.

16 
90.5 5 

2.7

2 

Table 11: Average percentages of nutrients in control and 

treatment samples of noodles 

The table 11 shows the average nutritional 

composition of noodles with incorporation of jowar flours. 

Results show that he nutrients content i.e. energy, protein, fat, 

calcium, iron and fiber increased with the addition of jowar 

flours. In case of carbohydrate content, it decreases with the 

incorporation of jowar flours but T3 had maximum energy, 

iron, fiber, calcium content and T2 had maximum protein 

content. Except carbohydrate all the nutrients content of 

experimental treatments of noodles were better than control. 

It was reported in a study conducted by Fu (2008) 

prepared noodle dough becomes tougher, tighter and less 

extensible with the addition of alkaline reagents. These 

changes in dough properties are due to the impact of alkaline 

pH levels which influence the behaviour of the gluten 

proteins. These have a significant impact on the processing 

properties and texture of the final products. Addition of 

alkaline reagents also increases water absorption potential of 

noodle dough. During sheeting, dough with alkaline salts has 

been found to be less extensible and more difficult to 

compress. 

Nutrients T0 T2 T2 – T0 t .cal. t.tab. (5%) Results 

Energy 476.4 476.7 0.3 -1.47 2.9687 NS 

Protein 1 14.83 1.83 -1.18 2.9687 NS 

Fat 11 11.46 0.46 -4.75 2.9687 S 

Carbohydrate 85 84.4 -0.59 2.29 2.9687 S 

Calcium 89.3 90.1 0.8 -7.25 2.9687 S 

Iron 4.1 4.72 0.62 -4.27 2.9687 S 
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Fiber 1.94 2.46 0.52 -8.71 2.9687 S 

Table 12: Comparison between nutrient content of control and best treatment of Noodles by using t-test

On comparing the nutrient content of control and 

best treatment of noodles by using t-test in the table 13, the 

variation in nutrient content of noodles can be seen as 

follows. The difference in the t- calculated value of 

carbohydrate, fat, calcium, iron and fiber (T2, T0), was greater 

than t- tabulated (2.9687) at 5% probability level therefore the 

difference was significant. Indicating that the incorporation 

with jowar flour increased the protein, fat, iron, calcium and 

fiber content significantly more than control. The difference 

in the t- calculated value of energy and protein (T2, T0), was 

less than t- tabulated (2.9687) at 5% probability level 

therefore the difference was non-significant. 

Ingredients 
Actual 

rate/kg(Rs) 

T0 T1 T2 T3 

Amt.(g) Cost(Rs) Amt.(g) Cost(Rs) Amt.(g) Cost(Rs) Amt.(g) Cost(Rs) 

Jowar flour 80 - - 20 1.6 40 3.2 60 4.8 

Refined wheat flour 35 100 3.5 80 2.8 60 2.1 40 1.4 

Capsicum 40 20 0.8 20 0.8 20 0.8 20 0.8 

Onion 15 30 0.45 30 0.45 30 0.45 30 0.45 

Carrot 20 30 0.4 30 0.4 30 0.4 30 0.4 

Cabbage 5 50 0.25 50 0.25 50 0.25 50 0.25 

Oil 85 10 8.5 10 8.5 10 8.5 10 8.5 

Salt 20 1.5 0.03 1.5 0.03 1.5 0.03 1.5 0.03 

Total amount (Rs.)   13.93  14.83  15.73  16.63 

Table 13: Cost of the prepared products namely Noodles

Table 13 shows that the total cost of noodles per 

100g of dry ingredients at the prevailing cost of the raw 

materials was T0 is Rs. 13.93 for treatment T1 is Rs. 14.83, T2 

is Rs. 15.73 and T3 is Rs. 16.63. It is therefore concluded that 

with the inclusion of jowar flour there was negligible 

difference found between the cost of the various treatments 

given i.e. T1, T2, T3 and T3 was found to be having the higher 

cost but the increase was negligible as compared to the 

market price and also possessing the potential nutritional 

benefits i.e. increase in macronutrient and micronutrient 

composition like energy, calcium, fibre and iron. Hence, the 

slight increase in the cost of the treatments is well justified. 

The control T0 has the lowest cost and T3 has the highest cost 

because the incorporation level of jowar flour did increase the 

cost of the prepared products marginally. 

IV. CONCLUSION 

Sorghum millet flours can successfully be incorporated for 

the development of noodles to provide benefit to the 

consumers. Refined Wheat flour: Sorghum flour taking in the 

proportion of 60:40 has scored maximum for almost all 

sensory quality attributes such as colour, flavour, taste, 

texture and overall acceptability. Noodles preparation up to 

40% replacement of refined wheat flour using sorghum millet 

which according to the sensory results of panel members was 

the most accepted variation. It was found that replacement of 

60% wheat flour by pearl millet was unacceptable by sensory 

panel because the appearance of the jowar noodles was 

affected i.e. darker in colour and also found cracks in texture 

of noodles. Hence, in the present investigation jowar flour can 

be incorporated up to 40% was found most acceptable as a 

standardized recipe. 

From the findings of the study undertaken, it is 

concluded that the jowar flour enhance the nutritive value of 

refined wheat flour specially energy, protein, fat, calcium, 

fibre, iron. On the basis of sensory evaluation, Thekua, 

Noodles, pizza prepared by the incorporation of refined flour 

and jowar flour in the ratio of 60:40 T2 (T1 T3) in Noodles 

was found to be highly acceptable with regard to colour and 

appearance, body and texture, taste and flavour and overall 

acceptability. The nutritional composition of all treatments in 

the developed products was increased in comparison with 

control except carbohydrate. Cost of the prepared products 

ranged between Rs.13.93-16.63/100g for Noodles. The cost 

was found to be acceptable as compared to the market price. 

V. RECOMMENDATION 

Jowar flour added to refined wheat flour enhances the overall 

nutritive value like dietary energy, fiber, calcium, protein, 

iron. Its splendid medicinal properties reported by other 

researchers, can be used against cardiac disease, celiac 

disease, obesity, diabetes, hypertension, constipation, certain 

types of cancers etc. Incorporation of jowar flour can be 

recommended for the preparation of foods that are included 

in individual’s daily diet. It helps in celiac disease and lowers 

the serum cholesterol level. Hence these benefits can be 

available to the consumers under both normal and therapeutic 

conditions. 

REFERENCES 

[1] Anonymous (2010) Agriculture Statistics at a glance. 

Directorate of Economic and Statistics, New Delhi. 

[2] Chavan, U.D., and Patil, J.V. (2010) Grain Sorghum 

Processing. IBDC. Publishers, Lucknow (India), Pp.10-

15. 

[3] Fu (2008) Asian noodles: History, classification, raw 

materials, and processing. Food Research International, 

41(9): 888-902. 

[4] Gupta, N, Srivastava, A. K., Pandey, V. N. (2012) 

Biodiversity and nutraceuticals quality of some Indian 

millet. Proceedings of the National Academy of 

Sciences, India Section B: Biological Science. 21(9): 

735-763. 

[5] Gopaln, C., Sastri, Rama, B.V. and Balasubramanian 

S.C. (2015) Food and their Nutrient Content. Nutritive 

values of Indian’s food, revised edition, National 

Institute of Nutrition, Indian Council of Medical 

Research (ICMR) Hyderabad.; 47-59. 

[6] ICRISAT (2000) Sorghum bicolor (L)  Moench. Crop 

Gallery. International Crop Research Institute for the 

Semi-Arid Tropics. Retrieved on May 30, 2015 from  



Preparation of Value Added Healthy Food Products with Incorporation of Sorghum Millet 

 (IJSRD/Vol. 5/Issue 05/2017/149) 

 

 All rights reserved by www.ijsrd.com 637 

http://www.icrisat.org/text/coolstuff/ 

crops/gcrops2.html. 

[7] Iqbal A. and Iqbal Ashif (2015) Overview on Sorghum 

for Food, Feed, Forage and Fodder: Opportunities and 

Problems in Pakistan's Perspectives, American-Eurasian 

J. Agric. & Environ. Science, 15 (9): 1818-1826 

[8] Mal, B., Padulosi, S. and Ravi, S. B. (2010) Minor 

millets in South Asia: learning from IFAD-NUS Project 

in India and Nepal. Maccarese, Rome, Italy: Bioversity 

Intl and Chennai, India: M.S. Swaminathan Research 

Foundation, 2(6): 1-185. 

[9] Pietta, P. G. J. (2000) Flavonoids as antioxidants. Journal 

of Natural Products, 63 (7):1035-1042. 

[10] Rooney, L. W. and Serna-Saldivar, S. O. (2000) 

Sorghum. In K. Kulp & J.G. Ponte 

[11] (Eds.). Handbook of cereal science and technology. New 

York, NY: Marcel Dekker. 87(15): 149-175 

[12] Srilakhmi, B. (2010) “Food Sciences” 5th Edition, 

printed by New Age International Publishers 294-302 


