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ABSTRACT 

Millets form a staple food in drought areas for people of the low socio-economic 

groups. Among small millets, little millet (Panicum miliare L.) is grown throughout India and 

cooked into rice for consumption. A study was carried out to develop value added products 

from little millet (LM) by incorporating different levels of raw little millet rice and flour. 

Suitability of little millet in fermented, boiled, roasted, fried and bakery products was studied. 

Products were evaluated by 21 semi trained panel of judges using five point hedonic scale 

and nutritive value of products was calculated. Among 18 products developed, cent percent 

incorporation was acceptable in Dosa and Idli with overall acceptability score of 4.17 and 

3.42 respectively  followed by 75 per cent in LM + Soya Laddoo (3.71), 60 per cent in most 

of the recipes was acceptable and least incorporation in Chikki (4.33). Carbohydrate ranged 

from 11.54–90.50g, protein from 1.86 to 13.83g, fat between 0.86–39.90g and energy from 

58.55–674.45kcal, fibre ranged from 0.16–4.99g, calcium from 14.30–199.17mg and iron 

ranged between 1.01–6.53mg per 100g of products. Shelf life of ready-to-prepare products 

found very good even after 90 days of storage. There was no uniformity in texture was 

observed in the peaks of different products. Conclusively, developed products are best 

substitutes for people who seek varieties and want foods with good nutritional profile 

especially high fibre and low fat products. Value added products from little millets have great 

future if made available on large scale. 
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INTRODUCTION 

Millets form a staple food in drought areas for people of the low socio-economic 

groups. In the recent years, millets are recognized as important substitute for major cereal 

crops to cope up with the world food shortage and to meet the demands of increasing 

population of both developing and developed countries (Rachie, 1975). Millets are reported 
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to be consumed in the form of porridge in Eastern Europe and gruel in countries of Asia and 

Africa (Schery, 1963) and have been used in the malt and fermented beverages industry in 

India and Eastern Europe and Africa. More recently, urban population is also consuming 

millets to their nutritional composition and avail the benefits for better health.  

In India, minor millets especially, little millet is utilized in the preparations of rice, 

porridges, rotis, and other traditional food products. The millet grains offer many 

opportunities exists for the development of diversified food products like puffed products, 

quick cooking cereals, ready-to-eat snacks, supplementary foods, weaning foods and more 

importantly health foods by adopting appropriate milling and other processing techniques 

(Seetharam et al., 2001). The increasing participation of women in working force and the 

interest of consumers in health foods have increased the demand for instant foods, ready-to-

eat snacks and ready-to-prepare products with good nutritional profile. Therefore, an attempt 

was made to develop value added products from little millet (LM) by incorporating different 

levels of raw little millet (Panicum Miliare L.) rice and flour. 

  

MATERIAL AND METHODS 

Development and standardization of value added products 

Little millet based value added product were developed by incorporating the main 

ingredients with little millet rice and flour in 30, 40, 50, 60, 75, 80 and 100 per cent levels. 

The products developed were Dosa, Idli, laddoo, Soy-millet laddoo, Chikki, Masala roti, 

Chatpat (Sweet and Khara), Chakkli, Kodubale, Masala vada, Pakoda and Bakery products 

(Rich biscuits and Dietetic biscuits) are presented in Plate 1. Ready-to-prepare products such 

as, Vermicelli, Papad, Pasta products (Shells, Ribbons Macaroni and Noodles) (Plate 2) and 

Soup mix was made. These were used for Vermicelli payasa and upma, Pasta products - 

shells masala, macaroni upma and ribbons masala were prepared. Products prepared were 

subjected to sensory evaluation using five point hedonic scale for appearance, texture, aroma, 

taste and overall acceptability by 21 semi trained panel of judges from the Dept. of Food 

Science and Nutrition and storage studies carried out for three months period. 

Nutritive composition of value added products: Nutritive value per 100g of ready product 

was calculated using nutritive value book (Gopalan el.al., 2000).  

Shelf life study of value added products:  The convenience soup mix, vermicelli, papad 

and pasta products were developed, packed in Low Density Poly Ethylene (LDPE) 200G 
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covers, heat sealed and stored at ambient conditions (30±1oC). Samples were drawn on zero, 

30th, 60th 90th days and analysed for various quality parameters. 

Texture analysis of selected products: Textural properties were studied using a Texture 

Analyzer (Plate 3) (Make: Stable Microsystems Ltd., UK). Breaking strength of value added 

products were done applying puncture test for biscuits and firmness- stickiness test for laddo. 

The maximum compressive force required to penetrate the product to certain depth was 

firmness of products, whereas the peak negative force encountered while withdrawing probe 

was recorded as stickiness. The area under the curve with the + ve force (compressive) gives 

a measure of firmness and – ve force gives a measure of stickiness.  

 

Statistical analysis: The results were analysed using a completely randomised design (CRD) 

and other suitable tests to know the significant differences among the products at P< 0.05.  

 

RESULTS AND DISCUSSION 

Product development, standardization and their acceptability studies 

 About 18 types of products were developed and standardized after incorporating little 

millet rice and flour.  Among the products developed, cent percent incorporation was 

acceptable in Dosa and Idli followed by 75 per cent in LM + Soya Laddoo then 60 percent in 

most of the recipes was acceptable. However, least incorporation was acceptable in Chikki 

and Soup mix (30 percent) (Table 1).   

 

Sensory evaluation of value added little millet products 

 Results pertaining to acceptability of value added products from little millet are 

presented in Table 2. Products were evaluated by 21 panels of judges.  

 Mean sensory scores for appearance ranged from 2.75-4.67. Among the products 

macaroni upma scored significantly highest scores (4.67) followed by ribbon masala (4.42) 

then vermicelli payasa, upma (4.25); pakoda (4.17) and least was for soup mix (2.75).

 Sensory scores for aroma ranged from 3.17- 4.17. Among the products vermicelli 

payasa macaroni upma (4.17), however, dietetic biscuits (3.17) was least accepted. 

Statistically significant difference existed among the products.  Texture scores for the tested 

products ranged from 3.33-4.42. Among the products vermicelli payasa, then pakoda (4.42), 

followed by masala roti and dosa (4.33) received significantly highest score. Mean sensory 

scores for taste ranged 2.92-4.58. Significantly highest score (4.58) was assigned to 
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vermicelli payasa followed by dosa, masala vada, pakoda (4.33), vermicelli upma; shells 

masala (4.17) and least score was assigned to dietetic biscuit (2.92). Overall acceptability 

scores ranged between 3.17- 4.42. All the products scored more than three scores for overall 

acceptability. Among the products 4.42 score was assigned to vermicelli payasa, than masala 

vada (4.33) followed by pakoda (4.25) which were on par with each other but significantly 

higher than other products and least was soup mix (3.17). 

 Table 3 reveals the sensory scores assigned by 19 judges for value added products 

which includes laddoo, chikki, chakkli, chatpat khara and kodubale. Appearance ranged from 

3.62 - 4.38; however kodubale had significantly lower scores.  Aroma ranged from 3.47 - 

4.00, while texture varied between 3.52 – 3.95.  However, non significant difference existed 

between the product for aroma and texture.  Scores for taste ranged between 3.57 - 4.33 and 

products differed significantly.  Overall acceptability ranged from 3.71 - 4.33. Among the 

products little millet chikki (4.33), chakli (4.09), chatpat (khara) (4.09) scored highest than 

rest of the products.  However, statistically the difference was not significant.  

Little millet rice blended very well with other ingredients upto 100% level of 

incorporation and final products were attractive and appetizing. This may be due to functional 

properties of little millet. Although colour and appearance of millet idli, chakkli, dietetic 

biscuit, vermicelli, and soup mix was dull, which were moderately accepted. This may be due 

to natural dull colour of the grains, dietary habits of consumers and unique flavour of grains 

which made biscuits slightly coarser. Among the millet incorporated products, vermicelli, 

pasta products, pakoda, masala vada, laddoo were well accepted. This might be due to 

product’s softness, crispy texture and quick cooking. Hence, vermicelli and pasta products 

could be exploited for commercial production. Now-a-days, extrusion cooking has become 

quite an important process for the production of convenience foods. Since people are 

becoming very health conscious and want high fibre, low fat content in their diet, the noodle 

from little millets has a great future, since they contain high fibre and low fat. Lot of scope 

also exists for fortification of noodles/vermicelli with minerals, vitamins and proteins from 

other vegetable sources. Results reported by Dod el al., (2003) on sensory evaluation of pearl 

millet based vermicelli is comparable with little millet vermicelli. A huge potential exists for 

these products, as it is ready-to-prepare and convenient product for the manufacturers as well 

as for the working women community (Sowbhagya and Ali, 2001) and also adds variety for 

the consumers. Thus, the present study was aimed to develop vermicelli form little millet 

blended with wheat soji.  
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 The bakery products such as biscuit are predominantly based on wheat flour and the 

fortification of wheat flour with millet flour will upgrade the nutritional quality of such 

products (Anu et al., 2003). Therefore, an attempt was made to develop little millet based 

biscuits. Rich biscuit was liked very much than dietetic biscuit, since the healthy subjects 

judged dietetic biscuit. Both the biscuits were light in weight, crisp on biting, dry in hand feel 

and low in fat and sugar compared to regular biscuits. The textural improvement was 

observed (on par with or above the existing products) in 50:50 and 40: 60, 30:70 

combinations. Similar observations are reveled by Kamaraddi and Shanthakumar (2003). As 

reported by Seetharam et al., (2001) little millet grains offer many opportunities for 

diversified utilization in value addition. In processing market, it is possible to make variety of 

food products by adopting appropriate milling, popping and other technologies. Sowbhagy 

and Ali, (2001) suggests that, millets could be well exploited by using extrusion cooking. 

This is being used increasingly for the manufacture of snack foods. In which cereals and 

millets are cooked at high temperature for a short time. Starch in gelatinized and proteins are 

denatured, which improves their digestibility. Anti nutritional factors and microorganisms are 

destroyed and products shelf life is there by extended. 

 

Storage study of value added products 

 Impact of storage (LDPE 200G pouch) on sensory attributes of vermicelli, papad, 

pasta products and soup mix is revealed in Table 4. Results of sensory evaluation pertaining 

to vermicelli did not very significantly after storage for 90 days, except texture, which 

affected significantly by the storage period (3.63, 4.00 and 3.16 at 30, 60 and 90 days of 

storage respectively). Whereas papads were not affected significantly by the storage. 

Significant difference in pasta products was observed in overall acceptability. While non 

significant difference was existed for appearance, aroma, texture and taste. Pasta products 

had good score (> 3.00) even after storage. Soup mix stored for 90 days and there was no 

significant difference was observed after storage.  Among all the four products stored 

vermicelli had maintained its quality with mean of 3.59 score for overall acceptability than 

the rest of the products.  

With the advancement in storage time, the acceptability of vermicelli in terms of 

appearance and taste were improved. Soup mix had lower mean score for overall 

acceptability. Since, soup mix had no added preservative, flavour enhancers and colouring 

matters. Similar observations are reported by Dod et al. (2003) in pearl millet products and 
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opined that millet based products have good self life hence, processing and value addition of 

traditional products with millet in general and little millet in particular through ready-to-

prepare and ready- to- eat products is needed, which will reach different strata of consumers. 

Kamaraddi Shanthkumar (2003) reported the opinion of consumers of Haveri district of 

Karnataka that, consumer preferred processed secondary products such as Pasta products, 

extruded products, ready- to- prepare mixes.  

 

Nutrient content of value added products from little millet    

 Table 5 depicts the computed nutrient contents of value added little millet products. 

Among the products developed, carbohydrate ranged from 11.54 – 90.50 g, protein ranged 

from 1.86 – 13.83 g, fat ranged between 0.86 – 39.90 g and energy varied from 58.55 – 

674.45 kcal, fibre content ranged from 0.16 – 4.99, calcium from 14.30 – 199.17 mg and iron 

ranged between 1.01 – 6.53 mg per 100 g of products. 

Proximate composition of little millet estimated, where moisture (%) was in the range 

of 5.77 to 11.38. The protein (g) content was found to be 9.80 to 12.49. The amount of fat (g), 

ash (g), crude fibre (g) and carbohydrate (g) were in the range of 2.87 to 5.09, 0.98 to 4.78, 

0.49 to 8.72 and 62.25 to 76.59 respectively. Energy (kcal) was in the range of 332.26 to 

382.41. 

Computed nutrient contents of value added little millets products varied from 

products to products. All the fried products (chakkli, kodubale, chatpat sweet and khara, 

masala vada and pakoda), biscuits, chikki, vermicelli and pasta products had more 

carbohydrate, energy and lesser fiber than rest of the products. Wherever the green leafy 

vegetables were used, there was good amount of fibre, calcium and iron contents were 

observed.  

 

Texture Analyzer  

The texture analyzer measured force, distance and time, thus providing three 

dimensional product analyses (Table 6). The mean force required to puncture rich biscuit was 

106.17 (SD +16.95) gf, dietetic biscuit required 547.80 (SD +242.43) gf mean force to 

puncture. However little millet laddoo required 237.34 (SD +29.10) gf mean force required 

by the probe to puncture and 479.89 (SD +174.48) gf mean force required to puncture soy 

based little millet laddoo. The area under the curve for tested products varied from 369.37 

(SD +104.35) to 4383.35 (SD +2580.67) gf which also gave a measure of products hardness 
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and crispness. There was no uniformity in texture was observed in the peaks of different 

products. The variation may be due to the structure of biscuits and laddoos and presence of 

nuts, fats, temperature of baking and cooking, shape and size affected the force fluctuations.  

 

SUMMARY AND CONCLUSION 

Incorporation of little millet in most common traditional recipes at various levels 

altered their nutrient composition without much change in organoleptic and textural 

characteristics. Shelf life of little millet ready-to-prepare products found very good. Overall 

value added products from little millet received best acceptance from panelist. Through this 

study, an attempt was made to develop different products, by keeping the age groups, sensory 

attributes, shelf life and marketability of little millet rice and its products to reach the 

consumer and to meet the requirements for nutritious products. Developed products are best 

substitutes for people who seek varieties and want foods with high fibre and low fat for good 

health. Value added little millets products through have great future if made available on 

larger scale.  
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Plate 3:  Texture Analyser  
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Table 1:  Development and standardization of value added products 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
* LM- Little millet 

     Table 2: Mean sensory scores of processed little millet value added products   

Products 
Sensory Attributes (N=21 Judges) 

Appearance Aroma Texture Taste
Overall 

Acceptability 
Vermicelli payasa 4.25 4.17 4.42 4.58 4.42 
Vermicelli upma 4.25 4.08 3.75 4.17 4.17 
Macaroni upma 4.67 4.17 4.08 4.08 4.25 
Shells masala 3.75 3.50 3.92 4.17 4.00 
Ribbon masala 4.42 3.67 3.33 3.83 3.58 
Rich biscuit 4.08 3.75 4.08 4.00 3.92 
Dietetic biscuit 3.00 3.17 3.50 2.92 3.33 
Dosa 3.75 3.83 4.33 4.33 4.17 
Idli 3.50 3.33 3.33 3.58 3.42 
Masala vada 3.92 3.92 4.25 4.33 4.33 
Pakoda 4.17 4.08 4.42 4.33 4.25 
Masala roti 3.67 3.92 4.33 3.92 3.92 
Chatpat (sweet) 3.58 3.83 3.33 3.50 3.67 
Papad 3.83 3.92 4.00 4.00 4.08 
Soup mix 2.75 3.25 3.42 3.08 3.17 
F Value 
SEm+ (0.05) 
C D (0.05) 

* 
0.23 
0.64 

* 
0.21 
0.59 

* 
0.22 
0.62 

* 
0.19 
0.53 

* 
0.19 
0.52 

        LM-Little millet, NS- Non Significant and Overall Acceptability 

Sl. No. Product name Percent incorporation 
1. LM* Dosa 100 
2. LM idli 100 
3. LM loddoo 50 
4. Soya + LM loddoo 75 
5. Chikki 30 
6. Masala roti 40 
7. Chatpat (Sweet) 60 
8. Chatpat (Khara) 60 
9. Chakkli  50 
10. Kodubale 50 
11. Masala vada 50 
12. Pakoda 60 
13. Papad 50 
14. Vermicelli 40 
15. Pasta 50 
16. Soup mix  30 
17. Rich biscuit  40 
18. Dietetic biscuit  60 
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Table 3: Mean sensory scores of little millet value added products 

Treatments 
Sensory Attributes (N=21 Judges) 

Appearance Aroma Texture Taste Overall Accp. 
LM- Laddoo 4.23 3.80 3.80 3.85 3.85 
Soy+ LM Laddoo 4.05 3.52 3.62 3.76 3.71 
LM- Chikki 4.38 3.47 3.95 4.33 4.33 
LM Chakkli 3.66 4.00 3.57 3.90 4.09 
LMChatpat khara 3.62 3.80 3.52 3.57 4.09 
LM Kodubale 3.71 3.86 3.95 4.19 3.90 
F Value 
SEm+ (0.05) 
C D (0.05) 

* 
0.17 
0.48 

NS 
0.20 
NS 

NS 
0.16 
NS 

* 
0.18 
0.51 

NS 
0.16 
NS 

       LM-Little millet, NS- Non Significant and Overall Acceptability 

Table 4: Impact of storage on sensory attributes of ready-to-prepare products 

Duration 
(days) 

Sensory attributes 

Appearance Aroma Texture Taste 
Overall 
Acceptability 

Vermicelli 
30 days 3.6364 3.6364 3.6364 3.9091 3.8182 
60 days 3.4545 3.6364 4.0000 3.2727 3.5455 
90 days 3.0833 3.6667 3.1667 3.4167 3.4167 
Mean 3.3824 3.6471 3.5882 3.5294 3.5882 
F value NS NS * NS NS 
SEm + 0.52 0.46 0.21 0.71 0.56 
CD (0.05) NS NS 0.60 NS NS 
Papad 

30 days 3.4545 3.4545 3.3636 3.1818 3.6364 
60 days 3.9091 3.2727 3.9091 3.0000 3.4545 
90 days 3.5000 3.1667 3.5000 3.3333 3.5000 
Mean 3.6176 3.2941 3.5882 3.1765 3.5294 
F value NS NS NS NS NS 
SEm + 0.70 0.599 0.65 0.66 0.46 
CD (0.05) NS NS NS NS NS 
Pasta products 

30 days 3.4545 3.7273 4.1818 3.6364 3.0000 
60 days 3.5455 3.6364 3.4545 3.9091 3.8182 
90 days 3.6667 3.2500 3.2500 3.1667 3.3333 
Mean 3.5588 3.5294 3.6176 3.5588 3.3824 
F value NS NS NS NS * 
SEm + 0.92 0.55 0.66 0.68 0.19 
CD (0.05) NS NS NS NS 0.31 
Soup mix 

30 days 2.8182 3.1818 3.4545 2.7273 3.0909 
60 days 2.9091 2.9091 3.1818 3.1818 3.0000 
90 days 3.1667 2.9167 2.8182 2.7500 2.7500 
Mean 2.9706 3.0000 3.1515 2.8824 2.9412 
F value NS NS NS NS NS 
SEm+  0.46 0.56 0.73 0.39 0.42 
CD (0.05) NS NS NS NS NS 

LM-Little millet, NS- Non Significant and Overall Acceptability 
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Table 5: Nutritive value of value added products from little millet (per 100g)* 

 

CHO-Carbohydrate, LM-Little Millet and *Computed values from NIN Manual 2000 

 

Table 6: Hardness, crispiness and stickiness of biscuit and laddoo 

 

 

              

 

 

Products 
CHO 

(g) 
Protein 

(g) 
Fat 
(g) 

Energy 
(kcal) 

Fibre 
(g) 

Ca 
(mg) 

Iron 
(mg) 

LM Dosa 40.05 7.89 2.24 213.80 0.50 28.53 2.04 
LM Idli 39.06 6.39 2.31 207.16 0.58 14.30 1.87 
LM Laddoo 42.53 3.61 22.42 502.10 1.10 92.50 1.88 
Soy+LM Laddoo 72.82 10.68 18.70 506.58 1.54 49.44 3.03 
Chikki 90.50 10.19 14.84 553.81 1.13 81.37 5.56 
Masala roti 61.43 11.38 3.77 475.60 2.35 140.07 6.53 
Chatpat (sweet) 77.87 7.40 32.00 644.04 0.94 24.00 3.17
Chatpat (khara) 50.74 8.09 24.00 451.86 1.03 21.43 3.40 
Chakkli 64.95 10.79 31.57 599.00 1.48 31.43 4.05 
Kodubale 65.50 11.80 39.90 674.45 2.15 30.45 2.90 
Masala vada 34.55 8.19 22.79 381.59 1.16 81.36 3.20 
Pakoda 44.33 10.72 30.49 515.75 4.99 42.06 2.95 
Papad 72.38 6.80 5.46 391.50 2.35 199.17 3.59 
LM Vermicelli 86.71 13.25 2.94 422.60 0.53 17.88 2.59 
Vermicelli Payasa 44.85 4.44 4.71 245.82 0.16 63.84 1.01 
Vermicelli Upma 28.35 4.80 5.71 198.00 0.43 30.10 1.35 
Pasta Products 86.36 13.83 4.12 437.80 1.88 40.00 5.15 
Macaroni Upma 29.15 5.25 7.35 237.50 0.90 42.93 2.23 
Shells/Ribbon 
masala  

36.82 5.82 11.64 275.20 1.11 26.56 2.36 

Soup Mix 11.54 1.86 0.86 58.55 1.76 40.53 1.13 
Rich Biscuit  56.03 6.56 26.87 590.60 0.94 25.88 3.01 
Dietetic Biscuit 55.73 5.24 30.08 530.29 3.06 19.76 2.36 

Products Mean Force of 
Hardness 
(S.D.+) (gf) 

Mean Area 
under curve 
(S.D.+) (gfs) 
 

Mean Force of 
Stickiness 
(S.D.+) (gf) 

Mean Area  
under curve 
(S.D.+) (gfs) 

Rich Biscuit 106.17 + 16.95 369.37+104.35 - - 
Dietetic Biscuit 547.8 + 242.43 1919.43+375.14 - - 
LM Laddoo 237.34 + 29.10 2709.89+430.74 -18.41 +  3.78 -24.09 + 5.27 
LM+Soya 
Laddoo 

479.89+174. 48 4383.35+2580.67 -13.85 + 3.95 -5.67 + 3.82 


