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Nutritional quality evaluation of Rice bean flour 

based Ladoo 

 
S Sharma, YS Dhaliwal and Ranjana Verma 

 
Abstract 

Study was conducted on development, nutritional quality evaluation and shelf life of ladoo prepared from 

different blending proportions of bengal gram and rice bean flour. The different blending proportions of 

bengal gram and rice bean flour was 100:00, 75:25, 50:50, 25:75 and 00:100. The product was analyzed 

for major nutritional constituents viz. moisture, protein, fat, fiber, ash, carbohydrates and mineral 

contents and sensory evaluation (on the basis of 9 point hedonic scale). The products were evaluated at 

the beginning and at interval of one and three months for chemical and sensory evaluation in order to 

study the storage stability of the product. The moisture content of ladoo were ranged from 7.06 to 6.23, 

protein content 9.91 to 7.05, fat content 21.01 to 23.73, fiber content 2.68 to 3.90 and carbohydrates 

content was ranged from 64.08 to 62.09 per cent, respectively. The overall acceptability of the product 

was ranged between liked moderately to liked very much. 

 

Keywords: Rice bean and Bengal gram flours, Ladoo, development, nutritional and sensory quality 

evaluation. 

 

Introduction 

Grain legumes commonly known as pulses are rich and less expensive sources of dietary 

proteins and contribute substantially to protein content in the diets of a large part of the 

world’s population. Grain legumes contribute to human health as cheap sources of protein, but 

minor legumes are getting less attention compared to major legumes. Rice bean is one of those 

minor legumes which attracted very little research studies to assess diversity, use value and 

market potential. Rice bean is a legume with multiple use value. Its consumption is declining 

due to increased availability of other preferred pulses in local markets (Joshi et al. 2007) [3]. It 

forms an important part of cereal based diet as the dried grains are rich in protein, minerals and 

vitamins. Promotion of this crop could play an important role in improving diet and food 

security of people. Several food items are prepared locally from rice bean. The seeds, which 

are the primary products, are usually taken as a soup or as a pulse (dhal) with rice. The grains 

from young pods are used as vegetable. Bengal gram (Cicer arietinum) also called by several 

names viz chickpea, chana, chole, basen or gram, has been classified in the family Fabaceae. 

Bengal gram seeds are rich source of protein. It is widely consumed throughout the world and 

is one of the top five important legumes of the world on the basis of total grain production. 

Ladoo, a sweet product made from bengal gram flour known all over India. The present 

studies were undertaken to find out the nutritive quality of Ladoo prepared from different 

blends of bengal gram and rice bean flours. 

 

Material and Methods: 

Procurement of raw materials 

Rice bean seeds were procured from the Department of Organic Agriculture, College of 

Agriculture, CSKHPKV, Palampur. Dry mature seeds of rice bean were converted into flour 

and were kept in airtight containers at room temperature for further use. Bengal gram flour, 

sugar, ghee, chemicals and other ingredients were procured from local market. 

Moisture, protein, fat, fiber, ash and minerals contents of the ladoo were determined according 

to standard AOAC 2000 methods. Crude protein content was calculated by multiplying 

Kjeldahl nitrogen by a factor of 6.25. Carbohydrates content was determined by NIN 1983 

method. 
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Ladoo: 

Ingredients 
 

Bengal gram : Rice bean 
Blends (Quantity for 1 Kg flour) 

100:00 75:25 50:50 25:75 00:100 

Ghee (gm) 600 625 650 675 700 

Powdered sugar (gm) 800 775 750 725 700 

 

Method 

Sieve the flour. Melt ghee in the skillet, flour was added and 

shallow fried till golden brown and gives a nice aroma then 

remove from the fire. This normally takes about 15 to 20 

minutes. Let it cool for a while and add powdered sugar and 

mix well. Shape into small ball shaped ladoo. Figure 1 

indicates the steps involved in preparation of Ladoo. 

 

Ladoo  

(Ingredients as per formulation) 
 

 
 

Fig 1: Steps involved in the preparation of Ladoo 
 

Result and discussion 

The values pertaining to the moisture content of ladoo 

prepared from bengal gram flour and rice bean flour are 

presented in Table 1. The addition of rice bean flour had 

significant effect on the moisture content of ladoo and the 

moisture content decreased with increasing proportion of rice 

bean flour in ladoo. The values of moisture content of ladoo 

were ranged from 7.06 to 6.23 per cent. The storage period of 

ladoo as had significant effect on the moisture content. The 

initial mean value of moisture content of ladoo was 6.11 per 

cent which increased to 6.55 per cent after 1 month of storage 

and further increased to 7.24 per cent after 3 months of 

storage, respectively. 

As such there is no study available in the literature, however 

Reema (2004) [8] reported that the value of moisture content of 

pinni prepared from wheat flour was 6.10 per cent. The reason 

for increase in moisture content with increase storage interval 

may be attributed to the effect of hygroscopic nature of 

product. Similar findings have been reported by Butt (2004) [2] 

and Pathania (2013) [7]. 

The mean values of protein content of ladoo prepared form 

100 parts of bengal gram flour was 9.91 per cent which 

decreased significantly to 9.46, 7.86, 7.27 and 7.05 per cent of 

ladoo prepared from blends of 75:25, 50:50, 25:75 and 00:100 

proportion of bengal gram and rice bean (flours), respectively. 

The protein content of ladoo slightly significantly decreased 

with increase in storage interval. The mean value of fresh 

ladoo was 8.38 per cent which decreased to 8.35 and 8.20 per 

cent of 1 and 3 months of storage. 

Reema et al. (2004) [8] found that the value of protein content 

of pinni prepared from wheat flour was observed as 7.50 per 

cent and close to values as essential in the present study. The 

decrease in protein content of the product during storage 

might be due to accelerate the proteolytic activity and similar 

results have been reported by Leelavathi et al. (1984) [5]. 

 
Table 1: Nutritional quality of Ladoo as affected by addition of Rice 

bean flour and storage intervals 
 

Parameters/Blending 

Bengal gram : Rice bean 

Storage Intervals 
Mean 

Fresh 1 Month 3 Months 

Moisture 

100 : 00 6.55 6.90 7.73 7.06 

75 : 25 6.36 6.76 7.42 6.85 

50 : 50 6.14 6.57 7.13 6.61 

25 : 75 5.88 6.34 7.00 6.41 

00 : 100 5.62 6.17 6.91 6.23 

Mean 6.11 6.55 7.24 6.63 

Protein 

100 : 00 9.97 9.95 9.80 9.91 

75 : 25 9.50 9.48 9.39 9.46 

50 : 50 7.94 7.91 7.73 7.86 

25 : 75 7.36 7.34 7.12 7.27 

00 : 100 7.11 7.09 6.95 7.05 

Mean 8.38 8.35 8.20 8.31 

Fat 

100 : 00 21.40 21.20 20.43 21.01 

75 : 25 21.74 21.47 21.40 21.54 

50 : 50 22.83 22.51 22.32 22.55 

25 : 75 23.32 22.98 22.70 23.00 

00 : 100 24.09 23.62 23.49 23.73 

Mean 22.68 22.36 22.07 22.37 

Fiber 

100 : 00 2.77 2.70 2.56 2.68 

75 : 25 3.05 3.00 2.89 2.98 

50 : 50 3.39 3.34 3.24 3.32 

25 : 75 3.73 3.69 3.57 3.66 

00 : 100 3.96 3.92 3.81 3.90 

Mean 3.38 3.33 3.21 3.31 

CD (P ≤ 0.05)           Moisture      Protein        Fat         Fiber 

Blends (A)                     0.02             0.02           0.02        0.02 

Storage intervals (B)     0.01             0.02           0.02        0.01 

AXB                              0.03             0.03           0.04        0.03 

 

The fat content of rice bean based ladoo as affected by 

different blending proportions of bengal gram and rice bean 

(flours) in ladoo and storage duration. With blending, the 

maximum fat content was observed in ladoo prepared with 

100 parts of rice bean flour (23.73%) and minimum in pure 

bengal gram flour based ladoo (21.01%). The fat content of 

ladoo was slightly significantly decreased with increase in 

storage interval. The mean values of fat content of ladoo were 

22.68 per cent which decreased to 22.36 and 22.07 per cent 

after 1 and 3 months of storage.  

Reema et al. (2004) [8] reported that the fat content of pinni 

prepared from wheat flour was 31.00 per cent. A slight 

decrease in fat content might be due to oxidation of fat into 

free fatty acids during storage as reported by Shukla et al. 

(2013) [10].  

The fiber content of the ladoo prepared from bengal gram and 

rice bean (flours) which in relation to different blends and 

storage intervals. The maximum fiber content (3.90%) was 

recorded as in ladoo prepared from pure rice bean flour 

whereas minimum content (2.68%) was observed in pure 

bengal gram flour ladoo. The addition of rice bean flour 

increased the fiber content of the ladoo. The mean value of 

fiber content of fresh ladoo was 3.38 per cent which 
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decreased to 3.21 per cent with the increased storage interval 

of 3 months. 

Reema et al. (2004) [8] studied ‘Nutritional evaluation of 

supplementary food prepared from germinated cereals and 

legumes’ where fiber content in pinni was 1.30 per cent. 

Table 2 indicates the ash content of ladoo prepared from 

different blends of bengal gram flour and rice bean flour and 

storage intervals. The ash content of the pure bengal gram 

ladoo was recorded as 2.33 per cent which increased 

significantly to 2.59, 2.77, 3.05 and 3.23 per cent in ladoo 

prepared from 75:25, 50:50, 25:75 and 00:100 blending 

proportions of bengal gram and rice bean (flours), 

respectively. The ash content of ladoo slightly decreased with 

increased storage and the mean ash content of fresh ladoo was 

2.88 per cent which decreased to 2.80 and 2.70 per cent after 

1 and 3 months of storage intervals, respectively. 

Data presented in Table 2 indicates the mean values of the 

carbohydrates content of ladoo prepared from different 

blending proportions of bengal gram and rice bean (flours). 

With blending, the maximum carbohydrates content was 

observed in ladoo prepared from 100 parts of bengal gram 

flour (64.08%). The initial mean value of carbohydrates 

content of ladoo was 62.69 per cent which increased 

significantly to 63.16 and 63.82 per cent after 1 and 3 months 

of storage intervals, respectively.  

 

Minerals content 
Table 3 represents the minerals content of ladoo which shows 

the mean values of calcium, iron and zinc content of ladoo 

prepared from different blending proportions of bengal gram 

and rice bean flours. From the results obtained it has been 

observed that the calcium content in pure bengal gram flour 

ladoo was 237.08 mg/100gm which followed by 304.29, 

370.16, 438.42 and 507.31 mg/100gm in 75:25, 50:50, 25:75 

and 00:100 proportions of bengal gram and rice bean flours, 

respectively. The maximum iron and zinc content was 

recorded in pure bengal gram flour ladoo (3.83 mg/100gm) 

and pure rice bean based ladoo (3.08 mg/100gm), 

respectively. 

 
Table 2: Ash and Carbohydrates contents of Ladoo as affected by 

addition of Rice bean flour and storage intervals 
 

Parameters/Blending 

Bengal gram : Rice bean 

Storage Intervals 
Mean 

Fresh 1 Month 3 Months 

Ash 

100 : 00 2.44 2.32 2.22 2.33 

75 : 25 2.68 2.58 2.51 2.59 

50 : 50 2.88 2.77 2.65 2.77 

25 : 75 3.12 3.06 2.98 3.05 

00 : 100 3.30 3.24 3.15 3.23 

Mean 2.88 2.80 2.70 2.79 

Carbohydrates 

100 : 00 63.42 63.83 64.99 64.08 

75 : 25 63.03 63.47 63.81 63.44 

50 : 50 62.97 63.47 64.06 63.50 

25 : 75 62.47 62.92 63.63 63.01 

00 : 100 61.54 62.13 62.60 62.09 

Mean 62.69 63.16 63.82 63.22 

CD (P ≤ 0.05)           Blends (A)        Storage intervals (B)       AXB 

Ash                       0.02                         0.02                        0.03 

Carbohydrates       0.03           0.02         0.05 

 

Sensory quality 

The color scores of ladoo prepared from bengal gram flour 

(100%) was 7.65 which decreased significantly with the 

addition of rice bean flour and decreased to 7.38, 6.41, 6.10 

and 6.13 with the addition of 25, 50, 75 and 100 parts of rice 

bean flour, respectively (Table 4). The storage also had 

significantly decreasing effect on the color and in fresh ladoo 

the mean values of color scores was 7.16 which decreased to 

6.67 and 6.37 (on the hedonic scale of 9.0) after 1 and 3 

months of storage intervals. 

 
Table 3:  Minerals content (mg/100g) of Ladoo as affected by 

addition of rice bean flour and storage intervals 
 

Blending 

Bengal gram : Rice bean 

Minerals 

Calcium Iron Zinc 

100 : 00 237.08 3.83 1.28 

75 : 25 304.29 3.71 1.73 

50 : 50 370.16 3.60 2.18 

25 : 75 438.42 3.52 2.64 

00 : 100 507.31 3.45 3.08 

Mean 371.45 3.62 2.18 

CD (P ≤ 0.05)                    4.18                    0.04                      0.04 

 

Scrutiny of the data revealed that ladoo prepared with 100 per 

cent bengal gram flour was liked very much. Decrease in 

colour scores during storage, observed in rice bean based 

ladoo might be due to solidification of fat over them and the 

range as reported by Sharma et al. (1992) [9] and Kalra et al. 

(1998) [4].  

The flavor scores of ladoo had decreased with the addition of 

rice bean flour (Table 4). The ladoo prepared from blend 

bengal gram: rice bean flours (50:50) had maximum the 

flavor score 7.20 (on the hedonic scale of 9.0). The mean 

value of flavor scores decreased with storage and decreased 

from 7.52 to 6.99 and 6.27 on the basis of 9.0 hedonic scale 

after 1 and 3 months of storage intervals. The declined trend 

might be due to develop rancid flavor in ladoo with increased 

in storage interval. Similar observations have been reported 

by Sharma et al. (1992) [9] and Kalra et al. (1998) [4].  

The taste scores of ladoo where the scores decreased 

significantly as the proportion of rice bean flour increased in 

ladoo (Table 4). The mean scores for taste irrespective of 

storage, in pure bengal gram ladoo was 7.37 which decreased 

to 7.04, 6.45, 6.64 and 6.17 (on the hedonic scale of 9.0) in 

ladoo prepared by using 25, 75, 50 and 100 parts of rice bean 

flour. The mean scores for taste were 7.34 which decreased to 

6.71 and 6.15 after 1 and 3 months of storage intervals, 

respectively. The decreased in taste scores during storage may 

be due to reduction of volatile flavoring components during 

storage which are ultimately responsible for decreased taste. 

Sharma et al. (1992) [9] and Kalra et al. (1998) [4] have also 

reported similar observations. 

The texture scores of ladoo prepared by using 100 parts of 

bengal gram flour was recorded maximum (7.48) (Table 4). 

The mean texture scores of ladoo prepared from pure bengal 

gram flour was 7.48 which decreased significantly to 7.30, 

7.16, 6.55 and 6.87 (on the hedonic scale of 9.0) with addition 

of 25, 50, 75 and 100 parts of rice bean flour, respectively. 

With storage, the mean texture scores of freshly prepared 

ladoo were 7.48 which decreased to 6.69 after 3 months of 

storage interval. The reduction in texture scores during 

storage might be due to increase in moisture with increased 

storage period. The ladoo prepared with pure rice bean flour 

was liked moderately. Similar findings have been reported by 

Sharma et al. (1992) [9] and Kalra et al. (1998) [4]. 
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Table 4: Sensory scores (on the basis of 9.0) of Ladoo as affected by 

addition of Rice bean flour and storage intervals 
 

Parameters/Blending 

Bengal gram : Rice bean 

Storage Intervals 
Mean 

Fresh 1 Month 3 Months 

Colour 

100 : 00 7.85 7.78 7.33 7.65 

75 : 25 7.53 7.40 7.20 7.38 

50 : 50 7.10 6.42 5.70 6.41 

25 : 75 6.98 5.50 5.83 6.10 

00 : 100 6.35 6.25 5.78 6.13 

Mean 7.16 6.67 6.37 6.73 

Flavor 

100 : 00 7.98 7.30 6.20 7.16 

75 : 25 7.78 7.30 6.00 7.03 

50 : 50 7.58 7.17 6.85 7.20 

25 : 75 7.35 7.00 6.50 6.95 

00 : 100 6.90 6.20 5.80 6.30 

Mean 7.52 6.99 6.27 6.93 

Taste 

100 : 00 7.80 7.50 6.80 7.37 

75 : 25 7.63 7.20 6.30 7.04 

50 : 50 7.30 6.10 5.95 6.45 

25 : 75 7.13 6.80 6.00 6.64 

00 : 100 6.85 5.95 5.70 6.17 

Mean 7.34 6.71 6.15 6.73 

Texture 

100 : 00 7.70 7.43 7.33 7.48 

75 : 25 7.53 7.30 7.08 7.30 

50 : 50 7.60 7.23 6.65 7.16 

25 : 75 7.35 6.60 5.70 6.55 

00 : 100 7.20 6.70 6.70 6.87 

Mean 7.48 7.05 6.69 7.07 

CD (P ≤ 0.05)             Colour            Flavor  Taste       Texture 

Blends (A)                    0.39                 0.36             0.37            0.40 

Storage intervals (B)    0.30                 0.28             0.29            0.31 

AXB                             0.68                 0.62             0.64            0.69 

 

Fig 2 depict the overall acceptability scores of ladoo, where 

the ladoo prepared by using 100 parts of bengal gram flour 

was rated best with maximum scores of 7.42. A decrease in 

scores with storage was observed where the mean overall 

acceptability scores of 7.36 declined to 6.86 and 6.37 after 1 

and 3 months of storage intervals, respectively but the values 

ranged between liked moderately to liked very much.  

The sensory acceptability scores were significantly lower 

when compared with fresh. Similar decreased in sensory 

scores during storage has been observed by Sharma et al. 

(1992) [9] and Kalra et al. (1998) [4].  

 

 
 

Fig 2: Effect of blending and storage on the overall acceptability 

scores (on the basis of 9.0) of Ladoo prepared from blends of Bengal 

gram: Rice bean flours 

Conclusion 

The rice bean based ladoo prepared in the present study have 

improved nutritional profile and acceptable storage stability in 

relation to overall acceptability of the products. Storage 

studies revealed that ladoo can be stored safely for three 

months, at ambient temperature without much change in 

chemical and sensory characteristics. The standardized/ 

developed rice bean based product has great potential for 

household food security and add variety to diet for better 

nutrition. The improved/ developed formulations can be 

popularized for preparation of products with added 

advantages and meaningful utilization of rice bean in 

specialty products at cottage industry. 
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