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ABSTRACT 
Composite flours were developed by using malted sorghum at three levels, namely, 60, 50 and 40 per cent. It was 
supplemented with blanched mungbean [20, 30 and 40 % respectively]. Blanched banana flour was used at 20 per cent 
level in all three sorghum-mungbean composite flours. The developed composite flours were used as base to develop 
weaning foods. It was found that 80 g of either skim milk powder/whole milk powder and 48 g of sugar per hundred 
gram of each of composite flour when cooked in 800 ml of water resulted in weaning foods of acceptable consistency and 
taste. The weaning foods thus obtained were found to be acceptable to judges. On the basis of mean scores of sensory 
evaluation obtained, one of the most acceptable weaning foods was selected for further analysis. It was found to be 
acceptable to lactating mothers with a good nutrient profile. 
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INTRODUCTION 
Adequate nutrition during infancy and childhood is fundamental to development of a child to its full 
potential. Complementary foods play a vital role on child’s growth and development since it complements 
for both nutritional and developmental needs of the infant when breast milk alone is no longer sufficient 
[1].  Malnutrition is more common during transitional period than in the first six months of life because 
families may not be aware of the special needs of the infant, may not know how to prepare weaning foods 
from the foods that are available locally, or may be too poor to provide sufficient nutritious foods. Often, 
the weaning foods for infants are of poor nutritional value. Homemade gruels might be too watery [liquid 
gruel] and thus have a low energy density or too bulky [thick porridge], which cannot be consumed in 
sufficient quantity by infants [2]. Also because of urbanization, new patterns of family structure, higher 
prices of foods and changes in the pattern of women’s work, the need for weaning food formulas has 
increased. Commercially available weaning foods are normally excellent products and meet the 
nutritional requirements of the infant. However, the products marketed are not affordable to all. 
According to WHO [3], good quality  weaning food must have high nutrient density, low viscosity, bulk 
density and appropriate  texture along with high energy, protein and micronutrient contents and have a 
consistency  that allows easy consumption [4]. It is, therefore, necessary to develop less costly but equally 
nutritious weaning foods that may be within the reach of masses. 
The potential of millets and pulses for reducing or alleviating food related factors of malnutrition, 
particularly among weaning age children is important considering the beneficial properties inherent in 
these types of food [5]. Sorghum is excellent source of protein, minerals, fibre and phytochemicals [6]. 
 Malting can further improve the protein and starch digestibilities [7]. Like every other cereal, it is ideal to 
combine sorghum with legume as this will improve their nutritive value. Mung bean protein is rich in 
lysine and relatively low in methionine-sulphur containing amino acid. Banana flour is suitable for 
incorporation into food products requiring solubility, sweetness and high energy content. Bananas are 
rich in vitamin B6 and they are a good source of fiber, vitamin C, magnesium and potassium [8]. Banana is 
among the healthiest of fruits and has been shown to enhance the flavour of food products [9]. 
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MATERIALS AND METHODS 
The grain samples of sorghum HJ 541 and Moong bean MH421 were procured from Forage and Pulses 
Sections of Deptt. of Genetics and Plant Breeding, CCSHAU, Hisar. Unripe banana was procured in a single 
lot from local market 
Processing of grains 
Malting of Sorghum was done according to the modified method of Kulkarni et al. [10]. The grains were 
steeped [sorghum: water :: 1:3w/v] for 7,6 and 5 hours with intermittent aeration period of 2 hours each. 
Total steeping period was 18 hours. The steeped air dried seeds were allowed to germinate in an 
incubator at 25-30˚C for 24, 48 and 72 hours. The germinated grains were kilned in hot air oven at 65˚C 
for 18 hours and devegetated by abrasive action. 
Mungbean was blanched for 15 minutes according to modified method of Rosario and Floris [11] raw 
banana was blanched according to modified method of Mishra et al.[12] . Peeled raw banana was sliced 
and blanched for 10 minutes before grinding into flour.                                                                                     
Development of composite flours  
Three composite flours were formulated using malted sorghum, blanched mungbean and blanched 
banana flour in different proportions. The following composite flours were developed: 
CF I    Sorghum flour:Mungbean flour:Banana flour [60:20:20;w/w]  
CF II   Sorghum flour:Mungbean flour:Banana flour[50:30:20;w/w]  
CF III  Sorghum flour:Mungbean flour:Banana flour [40:40:20;w/w] 
Development of weaning foods  
The composite flours were used as base to develop weaning foods. One hundred gram of each of 
composite flour was cooked with 80 gm of skimmed/whole milk powder and 48 gm of grounded sugar.  
Organoleptic Evaluation 
The food mixtures cooked with 80 g of skim/whole milk powder, 800 ml water and 48 g of sugar were 
subjected to sensory evaluation on a 9 point hedonic scale by a panel of 10 judges based on sensory 
attributes i.e. colour, appearance, aroma, texture, taste and overall acceptability. On the basis of mean 
scores of sensory evaluation obtained, one of the best weaning foods based on composite flour was also 
organoleptically evaluated by lactating mothers. The developed best weaning food was studied for 
nutritional composition. 
Nutritional evaluation 
The most accepted weaning food was analysed for Proximate composition [13], total carbohydrate [by 
addition method], total soluble sugars [14], reducing sugars [15], non –reducing sugars [by difference] 
and starch [16]. In vitro protein [17] and Starch digestibility [18] was also determined. Total iron, zinc, 
calcium and phosphorus in acid digested samples were determined by the atomic absorption 
spectrophotometer [19]. Mineral HCl extractability [20], total lysine [21] and Viscosity [RVA, New port 
scientific U.K] were also studied.  
Statistical Analysis  
The data were statistically analysed in complete randomized design for analysis of variance, mean, 
standards deviation and critical difference according to the standard method [22].  
 
RESULTS AND DISCUSSION 
The mean scores of colour, appearance, aroma, texture, taste and overall acceptability of the malted 
sorghum-mungbean- banana flour with skimmed milk powder as well as whole milk powder were 
acceptable to the panel of judges [Table 1]. Scores for ‘colour’ of weaning food with skimmed milk powder 
ranged from 7.10 to 7.60, while that of ‘appearance’ was from 7.10 to 7.70; scores for colour and 
appearance were categorised as ‘liked moderately’.  
The mean scores for ‘aroma’ of weaning food were 7.50, 7.90 and 7.50 and fell in the category of ‘liked 
moderately’ to ‘liked very much’.  The mean scores of texture ranged from 7.20 [CF I] to 7.70 [CF III]. The 
mean scores for ‘taste’ were 7.80, 7.50 and 8.20. The ‘overall acceptability’ scores of CF I, CF II and CF III 
with skimmed milk powder were 7.50, 7.68 and 7.30.  
The ‘colour’ scores of malted sorghum-mungbean-banana flour with whole milk powder ranged from 7.60 
to 7.90 while that of ‘appearance’ ranged from 7.60 to 8.00 and were categorised as ‘liked very much’. The 
mean scores for ‘aroma’ were 7.80, 7.60 and 8.10 for CF I, CF II and CF III, respectively. Scores for ‘texture’ 
ranged from 7.60 to 8.20. Scores for ‘taste’ were 7.70, 8.20 and 7.10. The ‘overall acceptability’ scores for 
CF I, CF II and CF III with whole milk powder were 7.66, 7.89 and 8.10, respectively and were in the 
category of ‘liked very much’.  
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Table 1: Sensory evaluation of developed malted sorghum- mungbean-banana based weaning 
foods 

Weaning Food Colour Appearance Aroma Texture Taste Overall acceptability 

 Constituted with Skimmed milk powder 

CF I 7.10±0.23 7.10±0.20 7.50±0.22 7.20±0.32 7.80±0.29 7.50±0.22 

CF II 7.60±0.22 7.70±0.26 7.90±0.23 7.70±0.21 7.50±0.16 7.68±0.16 

CF III  7.20±0.29 7.10±0.23 7.50±0.22 7.20±0.32 8.20±0.24 7.30±0.17 

Constituted with Whole milk powder 

CF I 7.60±0.26 7.60±0.26 7.80±0.24 7.70±0.30 7.70±0.30 7.66±0.25 
CF II 7.90±0.27 7.70±0.33 7.60±0.45 7.60±0.45 8.20±0.20 7.89±0.26 

CF III  7.90±0.27 8.00±0.14 8.10±0.18 8.20±0.20 7.10±0.18 8.10±0.13 

Values are mean ± SE of ten independent determination 
  
One of best weaning food including sorghum - mungbean - banana flour-whole milk powder-sugar 
[40:40:20:80:48] when evaluated by lactating mothers was found to be acceptable. Scores for ‘colour’ 
were 7.10 which fell under the category of ‘liked moderately’. ‘Appearance’ scores were 7.20. Scores for 
aroma and texture fell in the category of ‘liked moderately’ .Scores for taste was 6.80 which come under 
the category of ‘liked moderately’. Overall acceptability score was 7.02 and was found to be ‘liked 
moderately’ by lactating mothers [Fig 1]. 
Various other workers have reported development and sensory evaluation of weaning foods. Asma et al. 
[23] reported that mean scores for sensory attributes of sorghum–pigeon pea blends were significantly [p 
≤ 0.05] brighter in color and had a better flavor than sorghum–cowpea blends. Nwazklor et al.[24] 
prepared the weaning food from sorghum, soybean and plaintain flour and determined the mean scores 
of the sensory evaluation based on the sensory attributes taste, texture, colour, flavour and general 
acceptability. Sample with the ratio of 400g sorghum, 50g soybean and 50g of unripe plantain has the 
highest mean score and general acceptability. Ikujenlola & Adurotoye [25] evaluated the quality 
characteristics of high nutrient dense complementary food from mixtures of malted Quality Protein Maize 
and Steamed Cowpea. All the samples were acceptable to the nursing mothers who served as the 
panelists.  
 

Fig1: Sensory evaluation of weaning food by lactating mothers 

 
  
Table 2 presents the chemical composition of malted sorghum-mungbean –banana flour weaning food. 
Moisture content was 68.86 per cent. Crude protein, crude fat and crude fibre and ash content were 
18.22, 10.89, 3.56 and 2.94 g/100g, respectively while total carbohydrate was found to 64.36 g/100g and 
energy was 428.41 kcal. Total soluble sugars, reducing sugars, non- reducing sugars and starch were 
13.46, 7.13, 6.32 and 26.64 g/100 g, respectively. Starch digestibility was found to be 67.19mg maltose 
released/g while protein digestibility was 72.23 per cent. Total phosphorus, calcium, iron and zinc were 
355.46, 420.33, 8.53 and 1.69 mg/100 g, respectively. The content of HCl extractable mineral with respect 
to phosphorus, calcium, iron and zinc were 348.33, 364.33, 6.17 and 1.06 mg/100 g, respectively. Per cent 
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extractability was found to be 98.06, 86.67, 72.33 and 62.72 for phosphorus, calcium, iron and zinc, 
respectively. Total lysine was 7.24 g/16 g N. The gruel had a viscosity of 280.38±7.05 cp.  
Similar work has previously been reported by various other workers. Imtiaz et al. [26];  Ghasemzadeh & 
Ghavidel [27]; Khatun et al. [28] and  Ijarotimi & Keshinro [29] have also reported sensory and nutritional 
evaluation of developed weaning foods. 

 
Table 2: Chemical composition and viscosity of sorghum-mungbean- banana based weaning food 

[% dry weight basis] 
Component Content 
Proximate Composition [%] 
Moisture 68.86±1.01 
Crude Protein  18.22±1.25 
Crude Fat 10.89±0.75 
Crude fibre  3.56±0.15 
Ash 2.94±0.23 
Total carbohydrate 64.36±1.20 
Energy [Kcal] 428.41±0.92 
Sugars [%] 
Total soluble sugars 13.46±0.15 
Reducing sugars 7.13±0.02 
Non reducing sugars 6.32±0.16 
Starch 26.64±0.37 
Digestibilities 
Starch digestibility[mg maltose 
released/gmeal] 

67.19±1.12 

Protein digestibility [%] 72.23±1.93 
Mineral content [mg/100gm]  

Phosphorus 355.46±5.69 

Calcium 420.33±1.15 
Iron 8.53±0.67 
Zinc 1.69±0.55 
HCl extractable minerals 
[mg/100gm] 

 

Phosphorus 
348.33±12.

26 

Calcium 
364.33±1.1

5 
Iron 6.17±0.31 
Zinc 1.06±0.14 
Per cent extractability 
Phosphorus 98.06±3.08 
Calcium 86.67±1.78 

Iron 
72.33±15.6

0 

Zinc 
62.72±36.7

9 
Total Lysine[g/16gN] 7.24±0.32 

Viscosity [cp] 
280.38±7.0

5 

Values are mean  SD of three independent determinations. 

 
CONCLUSION 
Malted sorghum, blanched mungbean, blanched banana flour provided suitable base for development of 
weaning food. The developed weaning food exhibited a nutrient profile as well as shelf life comparable to 
locally available commercial weaning food. All the developed composite food mixes and weaning foods 
were acceptable to the panel of judges as well as to the lactating mothers. The processing methods used 
for development of weaning foods can be used at domestic scale by mothers. 
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