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ABSTRACT 
Weaning  food  was  formulated  from  malted  pearlmillet  (pennisetum  glaucum)  and  
bambaragroundnut (Vandozea L.  Theuares).  The malted millet  flour  was obtained by  
steeping the grain followed by germinating, drying, toasting, grinding and sieving. The  
bambaragroundnut  flour  was  obtained  by  cleaning  whole  sound  seeds,  soaking,  
dehulling drying, milling and sieving. Products were obtained by mixing the flours in the  
ratio of (A) 90:10, B (80:20); (70:30); D (60:40); E(50:50). A control sample (Cerelac)  
F was used as reference sample. Proximate composition of the various products showed  
that misture ranged from 6.01 to 7.08(%); Protein ranged from 11.58 to 25.40. Viscosities  
of the products decrease with increased amount of bambaragroudnut from 4.6 x10-2NSM-2 

to  3.8x10-2NSM-2. Sensory  evaluation  of  the  products  showed  that  there  was  no  
signification  difference  (P≤0.05)  among  the  products  in  terms  of  Colour,  taste  and  
texture. However samples B and C compared favourably well with the control sample in  
terms of general acceptability.
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INTRODUCTION
The growth of the infant in the first or second years is very rapid and breast feeding alone 
will not meet the child’s nutritional requirement. After about four months of age the child 
needs supplementary feeding (Elemo et al, 2011). As a result many brands of preparatory 
weaning foods has been developed and marketed in most developing countries including 
Nigeria (Ijarotimi and Famurewa, 2006).
In these countries, the child is usually weaned into a porridge prepared from cereal flour 
such as maize which is characterized by bulky, high viscosity and low energy density per 
unit volume of the food, thus necessitating frequent feedings to meet the daily energy 



requirement of the child.  A part  from energy, the food is  usually inadequate in other 
nutrients, leading to widespread protein energy malnutrition (PEM) and its complications 
during the weaning period (Ugwu, 2009). Nigeria is no exception, as most children are 
weaned onto ‘Ogi’ a gruel made from fermented corn (Elemo et al, 2011). The situation is 
even more critical as prices of commercial weaning foods products are too expensive for 
many mothers (Njoki and Fallar, 2001).
In Nigeria, many attempts to produce weaning food which are quite rich in protein and 
other nutrients by combination of cereals with various source of rich protein from animal, 
legumes and oil seeds has been reported (Elemo  et al, 2011). However the problem of 
high  viscosity  persists  and more  works  is  necessary  with  various  combinations.  Our 
primary concern is this study is to formulate a diet that would be low in viscosity and 
high in energy/nutrient density using existing technology. Among the various existing 
traditional technologies that could be used for the preparation of low bulk weaning foods, 
germination of cereals and legumes has been shown to be advantageous (Elemo,  et al 
2011). 
Germination  has  been  extensively  studied  (Ozuruba  et  al,  2002)  and  it  was  found 
useful/advantageous in increasing energy and nutrient density of infant diets.
During the process of germination, enzymes released from the scutellum digest some of 
the starch into detrin-maltose which of course does not swell when cooked into gruel 
(Ebratim, 1983). The flour prepared from sprouted grain, therefore can be used in greater 
amount to give the same viscosity as flour from ungerminated grain, thereby obtaining 
more  nutrients  and  energy  (Ozumba  et  al 2002;  Elkhalife  and  Bernhardt,  2010). 
Germination/Malting  of  cereals  and  legumes  have  been  shown  to  be  generally 
advantageous as it also improves the nutritional qualities of cereals and legurues (Lorenz, 
1980; Pedersen et al, 1989, Correia et al/ 2008).
Hence, this study was conducted to prepare a weaning food formulation using locally 
available and cheap raw material viz; pearl millet, soybean based on malting technology. 

MATERIALS AND METHODS 
Materials  
Pearl millet (Peunisetum glaucum) ‘SOSAT’ variety was obtained from the lake Chad 
Research Institute Maiduguri.  Bambaragroundnut (Vondazae L.  Theuars)   was bought 
from a local market (Wunti) in Bauchi    

Methods 
Germination of Pearlmillet:    
The grains  were  steeped  for  two (2)  days  and the  water  drained.  The  steeped grain 
(500%) were then put  into a wide container and covered with filter paper to allow for 



germination at room temperature (32±20C) for 5 days. After germination, the process was 
arrested by drying using cabinet dryer at 710C for 3hrs. The dried sample was then milled 
and sieved by passing through 200mm screen size to obtained the flour which was stored 
in a low density black polythene bag at ambient temperature (32±-20C) for further use.

Preparation of Bambaragroundnut Flour:  
One  kilogram of  bambaragroundnut  seeds  were  soaked  overnight  and  dehulled.  The 
dehulled beans were then dried and milled using attrition will (Lister model). The flour 
was then sieved and stored in low density black polythene (32±-20C).

Formulation of Weaning Foods: 
The  germinated  pearl  millet  flour  and  bambaragroundnut  flour  thus  prepared  were 
blended at  90:10,80:20,  70:30,  60:40 and 50:50 and code  named A,  B,  C,  D and E 
respectively.

Chemical Analysis 
Proximate  composition  of  the  weaning  formulas  was  determined  using  the  official 
methods of AOAC (2005).

Sensory Evaluation 
The weaning products were subjected to sensory evaluation using semi-skilled panelists 
based  on  their  familiarity  with  the  products.  The  parameters  evaluated  upon  colour, 
texture, taste and overall acceptability. The coded samples were served hot in clean white 
plastic cups at room temperature (320C) in individual booths with adequate florescent 
light. Sample presentation to the panelists was at random and one at a time. They were to 
sip the samples and check how much they liked or disliked each one and rate them as 
such. The nine (9) point hedonic scale (Larmond, 1997) was used for the evaluation and 
the resulting data analyzed statistically.

Viscosity Measurement:
The viscosities of the products were measured using the free falling sphere method as a 
describe by Earle (1990).

Statistical Analysis   
Results  obtained  were  subjected  to  statistical  test  using  Minitab   Statistical  Package 
version 16.

RESULTS AND DISCUSSION   



Proximate Composition:
Results of the proximate composition of formulation and the control sample are as shown 
in Table 1  
 
Table 1:  Proximate composition of formulated sample and control 

Sample Moisture 
content (%)

Ash (%) Fat (%) Crude 
protein (%)

Crude 
fiber (%)

Carbohydrat
e (%)

A(90:10) 6.01±0.58a 1.98±0.24a 19.99±1.23a 11.58±0.36a 0.92±0.4a 59.52±1.55a

B(80:20) 6.22±0.33ab 2.16±0.15ab 16.44±0.22b 15.80±0.24b 1.10±0.11ab 52.73±0.04ab

C(70:30) 6.47±0.49ab 2.20±0.30ab 18.29±1.23ab 17.84±0.69c 1.70±0.10b 53.72±0.33ab

D(60:40) 7.08±0.30b 2.81±0.28dc 19.91±0.16a 22.70±0.44d 1.00±0.12ab 47.43±0.84b

E(50:50) 6.88±0.41ab 3.20±0.30c 23.58±1.18c 25.40±0.55c 0.96±0.05ab 39.95±1.52c

F(Control) 5.78±1.12c 0.68±1.10d 5.18±1.30d 11.22±2.10a 0.98±1.12a 74.23±1.21d

Results are means of triplicate sample± SD. Any two or more means with same 
superscript letters along a column showed no significant difference (P<0.05) for a 
particular attribute.   
Samples A,B and C were significantly different (P<0.05) with the control sample (cereal 
brand) in terms of moisture content. They exhibited a higher moisture content level then 
the control sample.
In terms of the protein content all the samples showed higher protein values compared 
with the control, ranging from 11.58 to 25.40%. this high protein content is an important 
characteristics of legumes. Legumes are rich sources of proteins and the essential amino 
acid lysine which is lacking in cereals.
The fat content range from 16.44 to 23.58% which were significantly (P<0.05) high than 
the control sample. Equally Carbohydrate content decrease with increase in substitution 
of the soybean flour, this agreed with the works of Iwe (2004) and Ayo et al (2007). This 
decrease could be due to the high fat and protein contents of legumes which ultimately 
reduced the carbohydrate content.

Viscosity  
Result of the viscosities of the various products are as shown in Table 2



Table 2 Viscosities of samples and control 
Sample Viscosity (NSM-2)

A(90:10) 4.6 x 10-2

B(80:20) 4.2x10-2

C(70:30) 4.1x10-2

D(60:40) 4.0 x10-2

E(50:50) 3.9 x10-2

F(control) 3.8x10-2

The viscosities range from 3.8 x10-2 to 4.6x10-2 NSM viscosity decreased with increased 
substitution of cereal with legume  

Sensory evaluation: 
The results of sensory analysis are as shown in Table 3 

Table 3: Sensory evaluation   
Sample Colour Taste Texture General 

Acceptability 

A(90:10) 6.50±2.26a 5.75±2.02bc 5.50±1.19ab 5.75±1.83bc

B(80:20) 7.55±1.21ab 6.60±1.73b 6.30±1.49b 6.40±1.66b

C(70:30) 7.10±1.21ab 6.90±1.43ab 6.35±1.23b 6.41±1.39b

D(60:40) 6.90±1.37ab 6.65±1.14b 6.20±1.70ab 6.05±1.61bc

E(50:50) 6.45±1.67a 6.75±1.51b 6.40±1.35b 6.40±1.10b

F(Control) 8.15±0.81b 8.10±1.21 7.80±1.20c 8.20±0.83a

Means with the same superscript letter along a column showed no significant difference 
(P>0.05) for a particular attribute   

The was a significant difference (P<0.05) between in terms colour, taste and texture the 
values of the attributes for the experimental samples were significantly lower (P<0.05) 
then the control.



 Conclusion 
This study has demonstrated that, with the germination of pearl millet and mixing with 
soybean to prepare weaning food will increase both the energy and nutritive value of the 
food. It has also demonstrated that contrary to the normal practice where children are fed 
weaning food characterized by bulky, high viscosity  and low energy density  per unit 
volume of the food, thus necessitating frequent feeding, with germinated cereals mixed 
with legumes, a smaller amount of the food formulated in this study could have low bulk, 
high energy and nutrients to meet the child’s recommended dietary allowance (RDA).   
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