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from resistant starch rich browntop millet based health 

mix 
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Abstract 
Resistant starch is the sum of starch and products of starch hydrolysis that are not absorbed in small 

intestine. Resistant starch is known to manage diabetes and possess cardio protective properties. 

Resistant starch content of Indian foods ranges from 1.2 to 1.8 (g/100 g) in cereals, 2 to 3.4 (g/100 g) in 

legumes, 0.3 to 1.3 in vegetables, 0.7 to 3.3 (g/100 g). This indicates that Indian diets are low in resistant 

starch. Therefore, resistant starch rich foods need to be developed. In the present study value added 

products (chapati, soup, idli and dosa) were developed from resistant starch rich browntop millet based 

health mix. It was found that chapati, soup was acceptable up to100 percent with acceptability index of 

85 and 97 percent respectively. Idli and dosa was acceptability up to 75 percent with acceptability index 

of 79 percent. Hence, it can be concluded that value added products good sensory acceptance developed 

with resistant starch rich browntop millet based health mix. 
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Introduction 

Then term "resistant starch" was coined to describe portion of starch that cannot be completely 

broken down in a test tube (Sharma et al., 2008) [13]. Starch fraction that is resistant to enzyme 

hydrolysis after 180 minutes of ingestion is called as resistant starch. Resistant starch is the 

sum of starch and products of starch hydrolysis that are not absorbed in small intestine. (Park 

et al., 2004) [10]. Resistant starch reduces risk of cardiovascular diseases by lowering dietary fat 

absorption, increasing faecal excretion, lowering blood cholesterol level. (Nichenametla et al., 

2014) [9] (Peterson et al., 2018) [11] (Keenan and Ravussin 2018) [5] (Park et al. 2004) [10]. It was 

found that consumption of 6 grams of resistant starch lowered cholesterol by 7.2% and LDL 

by 5.5%. (Nichenametla et al., 2014) [9]. Consumption of resistant starch manages obesity by 

decreasing metabolizing energy values of foods, increasing thermic effect of food, by lowering 

energy intake (Higgins and Janine, 2014) [3]. Resistant starch content of Indian foods ranges 

from 1.2 to 1.8 (g/100 g) in cereals, 2 to 3.4 (g/100 g) in legumes, 0.3 to 1.3 in vegetables, 0.7 

to 3.3 (g/100 g). This indicates that Indian diets are low in resistant starch. Though whole 

millets contain 20-30 gram of resistant starch dehulling reduces resistant starch to 1-4 g/100 g 

(Sharma and Gujral 2019; Birt et al., 2013; Kaimal et al., 2021) [12, 2, 4]. Thus, focus can be 

shifted to increase of resistant starch content of foods. Therefore, present study is aimed to 

develop traditional products from resistant starch rich browntop millet based health mix that is 

developed as part of research work.  

 

Material and Methods 

Resistant starch rich browntop millet based health mix developed as a part of Ph.D. research 

work was used for the development of value-added products. Other ingredients like wheat 

flour, idli ravva, corn flour and vegetables like carrot, beans and capsicum were procured from 

local markets of Dharwad.  

For preparation of chapati, wheat flour was replaced with 25, 50, 75 and 100% of resistant 

starch rich browntop millet based health mix. For preparation of soup, corn flour was replaced 

with 25, 50, 75 and 100% of resistant starch rich browntop millet based health mix. For 

preparation of idli, black gram dhal was replaced with 25, 50, 75 and 100% of resistant starch 

rich browntop millet based health mix. For preparation of dosa, wheat flour was replaced with 

25, 50, 75 and 100% of resistant starch rich browntop millet based health mix.  
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All the developed products were subjected sensory evaluation 

by 15 semi-trained panellists) (Amerine et al., 1965) [1]. 

Proximate composition of best accepted product was 

computed from Indian food composition table (Longvath et 

al., 2017). 

 

Results and Discussion 

Table 1 presents sensory scores and acceptability index of 

chapatis prepared with different proportions of resistant starch 

rich browntop millet based health mix. Replacement of wheat 

flour with resistant starch rich browntop millet based health 

mix had significantly (p≤0.01) influenced appearance, 

flavour, taste, after taste, texture and overall acceptability. 

The sensory scores for chapatis ranged from 8.00 to 8.13 for 

colour, 8.40 to 7.33 for appearance, 7.53 to 8.26 for flavour, 

8.26 to 8.40 for taste, 8.00 to 7.06 for after taste, 8.20 to 7.00 

for texture and 7.93 to 7.80 for overall acceptability for all the 

treatments. T1 (100% wheat flour), T2 (50% RS-BHM), T3 

(75% RS-BHM) were found on par to each with respect to 

colour, appearance, after taste, texture and overall 

acceptability. Taste increased significantly (p≤0.01) in T2 

(9.00) and T3 (8.66) compared to T1 (8.26). Flavour increased 

significantly in T2 (8.20) and T3 (8.20) compared to T1 (7.53). 

Though the sensory scores of T4 (100% RS-BHM) were 

significantly lower than T1, T2, T3 with respect to appearance 

(7.33), taste (8.40), after taste (7.06) and texture (7.00) they 

were within acceptable range. Colour (8.13), overall 

acceptability (7.80) of T4 was found to be on par to other 

treatments. Acceptability index of T4 (Wheat flour: RS-BHM-

0:100) was 85.71 percent. Therefore, T4 i.e., chapati prepared 

with 100 percent RS-BHM with acceptable sensory scores 

and acceptability index was considered as best. The results of 

present were on par with results reported by Mounika et al. 

(2020) [7], where 100 percent millet flour chapatis had good 

acceptability of 8.00. 

Table 2 presents sensory scores of soups and acceptability 

index prepared with different proportions of resistant starch 

rich browntop millet based health mix. Replacement of corn 

flour with resistant starch rich browntop millet based health 

mix (RS-BHM) had significantly (p≤0.01) influenced colour, 

appearance, taste, after taste, flavour, texture and overall 

acceptability. Sensory scores ranged from 7.13 to 9.00 for 

colour, 7.00 to 8.33 for appearance, 6.73 to 9.00 for flavour, 

7.53 to 9.00 for taste, 7.66 to 8.06 for after taste, 7.06 to 9.00 

for consistency and 7.26 to 8.80 for overall acceptability. It is 

indicative that T4 (100% RS-BHM) had significantly higher 

scores for colour (9.00), appearance (8.33), flavour (9.00), 

taste (9.00), consistency (9.00) and overall acceptability 

(8.80) and T4 also had highest acceptability index of 97.14 

percent. Therefore, soups prepared with 100 percent resistant 

starch rich browntop millet based health mix was the best 

accepted treatment among all.  

Table 3 presents sensory scores and acceptability index of 

idlis prepared with different proportions of resistant starch 

rich browntop millet based health mix. Replacement of idli 

rava with resistant starch rich browntop millet based health 

mix had significantly (p≤0.01) influenced colour, appearance, 

taste, after taste, flavour, texture and overall acceptability. 

Sensory scores ranged from 7.33 to 8.86 for colour, 7.60 to 

8.80 for appearance, 7.00 to 8.60 for flavour, 7.00 to 8.60 for 

taste, 7.33 to 8.20 for after taste, 6.73 to 7.93 for consistency 

and 7.06 to 8.20 for overall acceptability. Sensory scores for 

colour, appearance, flavour and overall acceptability 

increased significantly (p≤0.01) in T2 (25% RS-BHM) and T3 

(50% RS-BHM) compared to T1 (0% RS-BHM). T2 and T3 

were on par to each other with respect to color, appearance, 

after taste, however flavour (8.60) and taste (8.60) scores of 

T3 (50% RS-BHM) were significantly (p≤0.01) higher scores 

than T2 flavour (8.00) and taste (8.00) scores. Flavour, taste, 

after taste, texture and overall acceptability scores of T4 (75% 

RS-BHM) were significantly (p≤0.01) lower than other 

treatments and colour and appearance scores of T4 were on 

par to T1 and significantly lower than T2 and T3. Though 

scores of T4 were lower compared to other treatments they 

were within acceptable range. Therefore, T4 (idli prepared 

with 25% idli rava, 75% RS-BHM and 0% black gram) with 

acceptable colour (8.86), appearance (8.60), flavour (8.60), 

taste (8.60), after taste (8.20), texture (7.93) and overall 

acceptability (8.20) scores and an acceptability index of T3 of 

93.65 percent was selected as the best treatment. Similarly, 

Nazni and Sangeethalakshmi (2017) [8] reported that idli with 

75 percent millet barnyard millet had good sensory 

acceptance of 7.5. 

Table 4 presents sensory scores and acceptability index of 

dosas prepared with different proportions of resistant starch 

rich browntop millet based health mix. Replacement of wheat 

flour with resistant starch rich browntop millet based health 

mix had significantly (p≤0.01) influenced colour, appearance, 

taste, after taste, flavour, texture and overall acceptability. 

Sensory scores ranged from 7.66 to 8.86 for colour, 7.73 to 

9.00 for appearance, 7.00 to 8.60 for flavour, 7.12 to 8.60 for 

taste, 7.20 to 8.13 for after taste, 7.06 to 7.86 for texture and 

7.00 to 8.20 for overall acceptability. Increasing the RS-BHM 

proportion to 25% (T2) and 50% (T3) had significantly 

(p≤0.01) increased colour, appearance, flavour, texture and 

overall acceptability scores. Sensory scores of T4 (75% RS-

BHM) with respect to taste, after taste, texture and overall 

acceptability were significantly (p≤0.01) lower compared to 

other treatments and with respect to color, appearance and 

flavour scores were significantly (p≤0.01) lower than T2 and 

T3 and were on par to T1. Though scores of T4 were lower 

compared to other treatments they were within acceptable 

range. Therefore, T3 (dosa prepared with 50% RS-BHM and 

50% wheat flour) with acceptable colour (8.86), appearance 

(8.73), flavour (8.60), taste (8.60), after taste (8.13), texture 

(7.86) and overall acceptability (8.20) scores and an 

acceptability index of 93.65 percent was selected as the best 

treatment. Similar results were reported by Vijayakumar and 

Mohankuma, (2011) [14], where dosa prepared with 75% millet 

composite flour had good acceptability of 80%.  

Table 5. presents proximate composition of value added 

products with best accepted proportion of resistant starch rich 

browntop millet based health mix. From the table it is evident 

that chapati, soup, dosa and idli as good source of protein, 

total carbohydrates and energy. From the Table 5 it is evident 

that protein, total carbohydrates and energy values of chapati 

was 8.12 g, 72.49 g and 352 Kcal respectively. Protein, total 

carbohydrates and energy values of soup was 8.99 g, 68.48 g 

and 347 Kcal respectively. 

Protein, total carbohydrates and energy values of soup was 

8.99 g, 68.48 g and 347 Kcal respectively. Protein, total 

carbohydrates and energy values of idli was 9.23 g, 69.06 g 

and 359 Kcal respectively. Protein, total carbohydrates and 

energy values of dosa was 8.99 g, 66.63 g and 365 Kcal 

respectively. 

https://www.thepharmajournal.com/


 
 

~ 2563 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
Table 1: Sensory scores of chapati prepared with different proportions resistant starch rich browntop millet based health mix 

 

Treatments 

Proportion 

Wheat flour:  

RS-BHM 

Color Appearance Flavour Taste After taste Texture 
Overall  

acceptability 

Acceptability 

index 

T1 100:0 8.00±0.00a 8.40±0.50a 7.53±0.63b 8.26±0.45b 8.00±0.00a 8.20±0.41a 7.93±0.25a 89.42 

T2 50:50 8.13±0.35a 8.33±0.48a 8.20±0.41a 9.00±0.00a 8.00±0.00a 8.00±0.00a 8.20±0.41a 91.85 

T3 25:75 8.13±0.35a 8.13±0.35a 8.20±0.41a 8.66±0.48ab 8.00±0.00a 8.00±0.00a 8.00±0.00a 91.32 

T4 0:100 8.13±0.35a 7.33±0.48b 8.26±0.45a 8.40±0.50b 7.06±0.25b 7.00±0.00b 7.80±0.86a 85.71 

F Value 0.71 16.87 7.46 8.92 196.02 102.66 1.14 - 

CD value NS 0.35** 0.18** 0.48** NS 0.24** NS - 

S.Em value 0.14 0.09 0.05 0.13 0.12 0.06 0.06 - 

Note: Values are expressed as mean ± Standard deviation of fifteen replications, Values have different superscripts in a column are significantly 

different, values having same superscript in a column are not significantly different, CD: Critical Difference, SEm: Standard Error of Means, ** 

significant at 1% level, * significant at 5% level, NS: Not significant. RS: Resistant starch, RS-BHM: resistant starch rich heath mix, T1: No RS-

BHM, T2: 50% RS-BHM, T3: 75 % RS-BHM, T4: 100 % RS-BHM 
 

Table 2: Sensory scores of soups prepared with different proportions of resistant starch rich browntop millet based health mix 
 

Treatments 

Proportion 

Cornflour flour: 

RS-BHM 

Color Appearance Flavour Taste After taste Consistency Overall acceptability 
Acceptability 

index 

T1 100:0 7.13±0.35d 7.00±0.00c 6.73±0.45d 7.53±0.51d 7.66±0.48ab 7.06±0.25c 7.26±0.45c 80.00 

T2 50:50 7.73±0.45c 7.73±0.45b 7.33±0.48c 8.00±0.00c 8.00±0.00a 7.73±0.45c 7.80±0.41b 86.24 

T3 25:75 8.33±061b 8.00±0.37ab 8.13±0.35b 8.40±0.50b 8.13±0.35a 8.13±0.51b 8.46±0.51a 91.43 

T4 0:100 9.00±0.00a 8.33±0.48a 9.00±0.00a 9.00±0.00a 8.06±0.25a 9.00±0.00ab 8.80±0.41a 97.14 

F Value 53.85 32.66 101.73 44.29 6.01 72.17 34.37 - 

CD value 0.48** 0.44** 0.43** 0.41** 0.37** 0.42** 0.51** - 

S.Em value 0.13 0.12 0.11 0.11 0.10 0.11 0.14 - 

Note: Values are expressed as mean ± Standard deviation of fifteen replications, Values have different superscripts in a column are significantly 

different, values having same superscript in a column are not significantly different, CD: Critical Difference, S Em: Standard Error of Means, 

**significant at 1% level, * significant at 5% level, NS: Not significant. RS-BHM: resistant starch rich browntop millet based health mix, T1: 

No RS-BHM, T2: 50% RS-BHM, T3: 75 % RS-BHM, T4: 100 % RS-BHM 

 
Table 3: Sensory scores of idlis prepared with different proportions resistant starch rich browntop millet based health mix 

 

Treatments 

Proportion 

Idli rava: 

Blackgram: 

RS- BHM 

Color Appearance Flavour Taste 
After 

taste 
Texture 

Overall 

acceptability 

Acceptability 

index 

T1 25:75:0 7.66±0.48b 8.00±0.00b 7.00±0.00c 7.73±0.45b 7.86±0.35a 7.80±0.41a 8.00±0.00a 85.82 

T2 25:50:25 8.73±0.45a 8.80±0.41a 8.00±0.00b 8.00±0.00b 7.90±0.59a 7.86±0.51a 8.13±0.35a 91.22 

T3 25:25:50 8.86±0.51a 8.60±0.50a 8.60±0.50a 8.60±0.50a 8.20±0.41a 7.93±0.45a 8.20±0.41a 93.65 

T4 25:0:75 7.33±0.48b 7.60±0.50b 7.26±0.45c 7.00±0.75c 7.33±0.48b 6.73±0.79b 7.06±0.25b 79.89 

F Value 26.52 38.84 25.43 67.57 8.93 15.12 46.36 - 

CD value 0.55** 0.47** 0.38** 0.58** 0.53** 0.64** 1.08** - 

S. Em value 0.12 0.15 0.10 0.15 0.14 0.17 0.29 - 

Note: Values are expressed as mean ± Standard deviation of fifteen replications, Values have different superscripts in a column are significantly 

different, values having same superscript in a column are not significantly different, CD: Critical Difference, SEm: Standard Error of Means, ** 

significant at 1% level, * significant at 5% level, NS: Not significant. RS-BHM: resistant starch rich browntop millet based health mix, T1: No 

RS-BHM, T2: 25%RS-BHM, T3: 50 % RS-BHM, T4: 75 % RS-BHM 
 

Table 4: Sensory scores of dosa prepared with different proportions resistant starch rich browntop millet based health mix 
 

Treatments 

Proportion 

Wheat flour: RS-

BHM 

Color Appearance Flavour Taste 
After 

taste 
Texture 

Overall 

acceptability 

Acceptability 

index 

T1 100+0 7.66±0.48b 8.00±0.00b 7.00±0.00c 7.73±0.45b 7.86±0.35a 7.80±0.41a 8.10±0.00a 85.82 

T2 75+25 8.73±0.45a 9.00±0.41a 8.00±0.00a 8.00±0.00b 7.86±0.59a 7.80±0.51a 8.13±0.35a 91.32 

T3 50+50 8.86±0.51a 8.73±0.50a 8.60±0.50a 8.60±0.50a 8.13±0.41a 7.86±0.45a 8.20±0.41a 93.65 

T4 25+75 7.33±0.48b 7.73±0.50b 7.13±0.45c 7.12±0.75c 7.20±0.48b 7.06±0.79b 7.00±0.25b 79.05 

F Value 36.84 26.54 67.57 25.43 8.93 15.12 46.36 - 

CD value 0.55** 0.47** 0.39** 0.58** 0.53** 0.64** 1.08** - 

S.Em value 0.15 0.12 0.10 0.15 0.14 0.17 0.29 - 

Note: Values are expressed as mean ± Standard deviation of fifteen replications, Values have different superscripts in a column are significantly 

different, values having same superscript in a column are not significantly different, CD: Critical Difference, SEm: Standard Error of Means, ** 

significant at 1% level, * significant at 5% level, NS: Not significant. RS-BHM: resistant starch rich browntop millet based health mix, T1: No 

RS-BHM, T2: 25% RS-BHM, T3: 50 % RS-BHM, T4: 75 % RS-BHM 
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Table 5: Proximate composition of best accepted value added products from resistant starch rich browntop millet based health mix 

 

Proximate composition Chapati Soup Idli Dosa 

Moisture (%) 8.92 12.13 9.45 10.12 

Protein (%) 8.12 8.99 9.23 8.99 

Fat (%) 3.23 4.12 5.12 6.15 

Ash (%) 4.12 3.29 3.68 3.99 

Crude fibre (%) 3.12 2.99 3.46 4.12 

Total carbohydrates (%) 72.49 68.48 69.06 66.63 

Available carbohydrates (%) 69.37 65.49 65.6 62.51 

Energy (Kcal) 352 347 359 365 

 

Conclusion 
Therefore, from the study it can be concluded that value 

added products from resistant starch rich browntop millet 

based health mix can be effectively used for the preparation of 

traditional products that have good sensory acceptance and 

nutritional profile. 
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