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Abstract 
In this study, a local weaning meal made up of maize, soybean and 

groundnut was formulated. The components were each in proportion of 

2:1:1. Material balance method was used to predetermine the nutrient to 

meet standards in the final product. The proximate result of the formulated 

weaning meal showed that protein content (%) was 20.60, with 9.30 fat and 

66.40 carbohydrate, 1.39 ash content, 2.32 moisture content. Though the 

moisture increased marginally compared to changes in weeks, the 

microbial load count (Cfu/g) did not change significantly. Meanwhile, the 

level fell below allowable recommended range of 25- 250 cfu/g. The 

formulation was evaluated by 15 panelists using a 9 – point hedonic scale 

and statistical analysis carried out on their responses. The mean scores 

from sensory evaluation showed that the formulated sample was accepted. 

These results provide a basis for the development of an acceptable 

complementary food that can provide the required protein energy level that 

are essential basic nutrients, and can meet infants growth demands. 
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Introduction 
Weaning is the process of expanding 

the diet, it include food and drinks 

other than breast milk or infant 

formula. Weaning is a time of 

nutritional vulnerability. It represents 

a period of dietary transition; just 
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when nutritional requirement for growth and brain development are high. 

Introduction of different tastes and textures promotes biting and chewing skills 

(Adenekan and Oyewole, 2010).  

Chewing improves mouth and tongue coordination, which is important for 

speech development. Failure to introduce different textures and tastes by six to 

seven months can result in their later rejection. Developmentally, few infants 

are ready to handle anything but liquid food until ten to twelve weeks of age. 

Any effort to force them earlier may result in a frustrating and unhappy feeding 

experience for both the mother and the child. The ability to handle foods other 

than milk also depend on the physiological development of the infant. 

(Adenekan and Oyewole, 2010).   

The appearance of salivary amylase in the saliva between two or three months 

of age marks the time when the infant is ready to handle more complex 

carbohydrates such as starch in cereals . By four to six months of age, most 

infants are able to handle most proteins. The kidney tubules become efficient 

by six to eight weeks, after which there is less concern over the use of a high 

protein, carbohydrateand high sodium diet (Sajilataet al., 2002). 

Malnutrition has become one of the major world health problems facing 

developing countries. Throughout the developing world, malnutrition affects 

almost 800 million people, or 20 percent of the world population (WHO, 2004). 

Clinically, malnutrition is characterized by inadequate or excess intake of 

protein, energy, and micronutrients such as vitamins, and the frequent infections 

and disorders that result (Dutra-de-Oliveira, 2001). Protein energy malnutrition 

(PEM) generally occurs during the crucial transitional phase when children are 

weaned from liquid to semi-solid or fully adult foods. During this period, 

because of their rapid growth, children need nutritionally balanced, calorie-

dense supplementary foods in addition to mother’s milk. In Sub Saharan Africa, 

extreme poverty, inadequate caring practices for children, low levels of 

education and poor access to health services are among the major factors 

causing under nutrition (Fashakin and Ogunsola, 2011). Conflicts and natural 

disasters in many countries have further exacerbated the situation. Worldwide, 

the most common form of malnutrition is iron deficiency, affecting up to 80 

percent of the population, as many as four or five billion people (Agyepong, 

2012).  ArmarKlemesu and Wheeler, (2014) observed that 30% of the infants 

who were fed on cereal porridge and adult foods as weaning foods were 

malnourished. They attributed this to inadequate complementation to the breast 
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milk. However, high price of proprietary weaning foods, vegetable, animal 

proteins and the non-availability of low-priced nutritious foods, combined with 

bad feeding practices and late introduction of supplementary foods, are mostly 

responsible for aggravating the disorder among children (Dutra-de-Oliveira, 

2001). Good nutrition, particularly during infancy and childhood can promote 

adequate physical and mental development. Certain nutrients such as protein, 

fats and oils in food maintain life; thus used for cells growth, repair, and 

regulation of function (Berggren, 2013). According to researchers, West 

African mothers usually breastfeed for 12 months. Many urban poor and rural 

women breast feed for up to 18 and 24 months (Armar, 2014).  However in  

many West African countries, exclusive breastfeeding is usually adequate up to 

three to four months of age, but after this period it may become increasingly 

inadequate to support the nutritional demands of the growing infant. Thus, in a 

weaning process there is always the need to introduce soft, easily swallowed 

foods to supplement the infant’s feeding early in life.  

 The weaning process may be gradual, lasting for months until the infant is 

finally introduced to the family diet. On the other hand, in abrupt weaning, the 

infant is introduced straight into the family menu with various foods like rice, 

cassava, corn and groundnuts (Eschleman, 2001). This latter option creates a 

problem, as the child may not be able to eat enough of the adult diet to meet his 

or her nutritional needs (Kazimi and Kazimi, 2013). These supplements are 

carbohydrate rich foods, which are actual portions of the adult diet and hence 

are not suitable for infants especially babies, because of its components, their 

bulky nature and consistency as well as their in balance in the nutrient 

composition. This is the underlying cause of malnutrition in Nigeria(Armar-

Klemesu and Wheeler, 2014) 

Over 70% of dietary protein in the developing countries is supplied by cereals 

that are relatively poor sources of protein (Glover, 2016). Research showed that 

most of the weaning foods consumed in communities of developing nations are 

deficient in essential nutrients (FAO/WHO, 2000). Several strategies have been 

used to improve the nutritive value of weaning foods (Gopaldaset al.,2008).   

The traditional West - African weaning foods could be improved upon by 

combining locally available foods that complement each other in such a way 

that new pattern of amino - acids created by this combination is similar to that 

recommended for infants (Fashakin and Ogunsola, 2011). However, the high 

lysine content of legumes improves the nutritional quality of cereals by 
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complementing their limiting amino acids sulphur containing amino acids are 

limiting in legumes and relatively high in cereals, whereas lysine is limiting in 

cereals and high in legumes (Development and quality evaluation of a soy-

fortified Nigerian weaning food. 

Soya beans have recently become popular in the West African sub-region due 

to their high protein content and quality, and is being cultivated at an increasing 

stead rate. It is a grain legume, which holds many advantages over animal 

products. Hence, there will be improvement of the nutritional value of the food 

as well as the nutritional status of the consumer (the infant) if both cereals and 

legumes are blended in the preparation of the food. Soybeans, groundnuts and 

maize are locally produced and this may make the soy weaning product very 

affordable. This study was undertaken to evaluate the nutritive value, 

biochemical and haematological effect, physiological characteristic and 

consumer acceptability of a locally produced cereal-based traditional weaning. 

It is in this light that this project seeks to formulate weaning food using soybean, 

groundnut and maize which would have a high protein content to reduce 

malnutrition among the children of the Nigerian populace.  

 

METHODOLOGY 

Sample Collection 

The raw materials which include maize, soya bean and groundnut was 

purchased from Bayara market within Bauchi metropolis.  

 

Preparation of soybean flour  

Defective grains (with holes), stones, dried pods and other debris were removed 

from the soybeans. The beans were then washed and soaked in water for a day. 

This was done to remove some of the anti- nutritive factors such as trypsin 

inhibitors and haemaglutinins present in the beans. The soaked beans were then 

placed in a nylon sieve and allowed to drain. It was then lowered into a container 

containing already boiled water for about 20 minutes. This step is called 

“blanching”. This was done to make dehulling easier, and to inactivate enzymes 

activity. The water was drained off and discarded. The dehulled beans were then 

solar dried after which it was roasted using over an open fire to further reduce 

anti- nutritive factors and improve upon the flavour of the final product. The 

roasted soybeans were milled into flour to obtain smooth and consistent particle 

sizes. The procedure is as shown in Figure 1. 
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Preparation of Maize Flour  

Similar procedure was followed the maize was first sorted and washed. The 

grains were afterwards soaked for about a day to begin fermentation process. 

The soaked maize grains were washed and sieved to get rid of the water and 

foreign matter. It was wet milled, made into dough and allowed to ferment for 

48 hours. The fermented dough was then solar dried. The dried dough was 

milled into flour to obtain smooth and consistent particle sizes. The procedure 

is as shown in Figure 2.  

  

Preparation of groundnut flour 

Defective grains (with holes), stones, dried pod and other debris were removed 

from the groundnut. The groundnuts were then roasted using an open flame until 

golden brown. This was done for easy removal of groundnut haul and the anti- 

nutritive factors present in the groundnut. It was grinded into powder using a 

blender after which the groundnut flour was sieved and dried as shown in Figure 

3.   

The nutritional composition of the various flours were determined after which 

a composite flour was prepared by blending employing the material balance 

methodological such that the blended flour will meet the standard set by the 

Protein Advisory Group (PAG, 2007) guideline for weaning food.  This states 

that protein should be 20%, fat 10%, moisture 5% to 10%, ash not more than 

5% Anderson carbohydrate 65% in weaning foods (PAG, 2007). 

 

Proximate Analysis 

The fine powdered samples obtained was analyzed to determine their moisture, 

ash, crude protein, crude fiber, fat and carbohydrate contents according to the 

methods described by (Udosen, et al, 2017). 

Determination of Moisture Content 

The moisture contents of the test materials was determined by oven drying 

method. The crucible was heated at100ºC in a hot air oven for 60 minutes, 

cooled in a desiccator and weighed. A weight of 5g of the sample was weighed 

into the crucibles and dried in an oven at temperature of 105ºC for 60 minutes, 

the crucible was allowed to cool and weighed with its contents. The procedure 

was repeated respectively until a constant weight is obtained. 

The percentage moisture for each was calculated as follows; 

Percentage Moisture content (%) = Loss in weight due to drying   x    100 
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Weight of sample                       1 

 

Determination of Crude Fat Content 

A clean thimble was weighed empty and the weight recorded as (W1), it was 

reweighed when filled with the dried sample and recorded as (W2). The thimble 

was covered with cotton wool and placed into the extraction barrel of known 

weight (W3) containing the solvent. The condenser was tightly joined in placed 

and the round bottom flask fitted to the soxhlet extraction kit and placed on the 

heating mantle. The solvent was boiled gently, evaporated and refluxed into the 

barrel. The condenser was detached from the apparatus and the flask then dried 

in an oven at a temperature of 100oC until a constant weight was obtained and 

recorded as (W4). 

% Oil extracted =      Weight gain by the flask     x  100 

                                      Weight of sample                    1 

 

% Oil =               W4 –W3             x 100 

                            W2 – W1                    1 

Where: 

W1 = Weight of thimble 

W2 = Weight of thimble + sample 

W3 = Weight of flask  

W4 = Weight of flask + Oil after evaporation of solvent and the constant weight 

obtained. 

 

Crude Protein Determination: 

Crude protein was determined by the Micro-Kjeldahl method described by 

(Udosenet al, 2017). The method involved digestion of the sample, distillation 

and titration. 

Digestion: A weight of 0.5g of the prepared sample was weighed into the 

Kjeldahl flask. Then 1g of potassium sulphate, 0.6g of copper sulphate and 20ml 

of concentrated H2SO4 was added to the Kjeldahl. The flask was placed in an 

inclined position in a heating mantle inside a fume cupboard and heated until 

frothing ceased. When the content inside the Kjeldahl flask turned green, 

heating was stopped, and the flask allowed to cool. 

Distillation: The digested mixture was carefully transferred into a round bottom 

flask and 20ml of distilled water was carefully  added. 10ml of 50% NaOH was 
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added wisely to make the solution alkaline. The distillation apparatus will be 

assembled in such a way that the top of the receiver tube was a little below the 

surface of the standard solution of 20% Boric acid (30ml) in the receiver flask. 

The content was heated in a heating mantle until all the ammonia (NH3) was 

distilled into the boric acid solution.  

Titration: Three drops of the mixed indicator (Methyl red and methylene blue) 

was added to the distillate in the receiver flask and then titrated with 0.1m 

hydrochloric acid (HCl) until colour change. A blank determination was carried 

out using all the reagents in the same quantities but without the material to be 

tested. 

The total nitrogen percentage by weight (on moisture free basis) was expressed 

as; 

0.14(V2-V1) NA       x   100 

Wt (100-M)/100            1  

 

Where:  

V1  =   Titre value of sample 

V2           =   Titre value of blank 

NA               =   Normality of acid 

Wt           =   weight of sample 

M            =   Percentage moisture 

0.14        =   1g mole of nitrogen 

% crude protein =  % nitrogen x 6.25 

6.25 was the factor used for conversion of nitrogen value to protein content of 

the sample (Udosenet al, 2017). 

 

Determination of Total Ash Content 

The porcelain crucible was pre-heated in a muffle furnace, cooled in a 

desiccator and weighed. 1.5g of the powdered sample of each was weighed and 

transferred in the crucible. The crucible will be placed on a Bunsen burner and 

heated until it decarbonised. The crucible and its content was then taken to the 

muffle furnance at 550oC for 4 hours. Heating was stopped after the set time has 

been reached and the crucible was removed, cooled in a desicator and reweighed 

with the residue  

 

Percentage ash content =     Weight of ash              x     100 

           Weight of sample               1 
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Determination of Crude Fiber Content 

Two grams (2g) of the dried sample residue obtained from the extraction was 

transferred to one litre beaker having 200ml mark. Boiled water and 250ml of 

10% tetraoxosulphate (vi) acid was added to reach the 200ml mark with distilled 

water. The solvent was boiled for 30 minutes. The acid was removed by means 

of suction. The residue was washed three times with boiled water after which it 

was transferred to a beaker. 250ml of 10% NaOH and boiled water was added 

and diluted to 200ml mark. 

The content and the beaker was heated to boil for 30 minutes. It was filtered and 

washed three times. The residue was transferred into a large porcelain crucible 

was dried with the material at 100oC in an oven to a constant weight. The 

content was incinerated in a muffle furnace at 600oCfor 2 hours. The crucible 

containing the ash was cooled in a desicator and weighed. 

% Crude fiber = Weight of crucible + weight of ash residue   x   100 

   Total weight of sample      1 

 

Determination of Nitrogen Free Extract (carbohydrate) 

When the total percentage of moisture, protein, crude fibre, fat and ash contents 

was subtracted from 100, the remainder then accounted for the nitrogen free 

extract. Nitrogen free extract = 100 - (moisture + protein + fat + ash + fibre). 

 

Preparation of Media  

The media used for the cultivation of organisms include; Nutrient agar, 

MacConkey agar, and Malt extract agar. They were prepared according to the 

manufacturer’s instructions, sterilized by autoclaving at 121oC for 15minutes. 

 

Microbial Analysis 

The product was packaged and sealed in polyethylene. The product was 

subjected to microbial analysis immediately. The packaged product was tested 

for bacteria, mould and yeast. A serial dilution was made from 1 g of the blend 

sample dissolved in 9 ml of distilled water. Using the Pour Plate Method, the 

diluent was plate out, nutrient agar for bacteria count, MacConkey agar for 

enterobactericeae and malt extract for yeast and mould counts. The plates was 

incubated at 37oC for 24 hours for bacterial growth and at 27oC for 48hours for 

yeasts and mould. Colonies developed after incubation was counted using a 

colony counter. Hazy colonies formed on plates was designated as “Too 

Numerous To Count” (Amankwahet al., 2009). 
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Preparation of Maize, Soya Bean and Groundnut Blend Weaning Food 

Cold water slurry was prepared (100g sample in 200ml water) in the ratio of 

2:1:1 and stirred into 200ml boiling water. The mixture was allowde to boil for 

5 minutes while stirring with the gradual addition of another 100ml water to 

achieve the desired cosistency (Bonsiet al., 2014).  

 

Sensory Evaluations 

The samples were served at 400 C to members of a taste pannelscosisting of 15 

students of the Federal Polytechnic Bauchi. The preference test was conducted 

using a nine point Hedonic scale of 1 = dislike extremely ; 2 = dislike much; 3 

= dislike moderately; 4 = dislike slightly; 5 = indifferent; 6 = like slightly; 7 = 

like moderately; 8 = like much; 9 = like extremely, to determine relative 

preferences for the various sensory attributes of appearance, colour, aroma, 

taste, mouth feel and overall acceptability (Bonsi et al., 2014). 

 

Statistical Analysis 

The data obtained was statistical analysed (analysis of variance) using the 

stastical package for social science (SPSS version 20). (Amankwaet al., 2009). 

 

RESULTS 

Table 1 shows the result proximate composition of ingredients of locally 

formulated weaning meal where the moisture content (%) of maize was 8.31, 

soya bean 8.30 and groundnut 5.69. The protein content (%) of maize was found 

to be 0.85, soya bean 48.53 and groundnut was 30.38. The fat content (%)  of 

maize was found to be 4.50, soya bean 16.78 and groundnut was 48.61. The ash 

content (%) of maize was 1.90, soya bean 1.70 and groundnut was 2.67. And 

the carbohydrates contents (%) of maize was 80.08, soya bean 14.48 and 

groundnut had 10.28.  

 

TABLE 1. Proximate Composition of  Ingredients of Locally Formulated 

Weaning Meal 

Components (%)          Maize                        Soybean               Ground nut 

Moisture             8.31       8.30                     5.69 

Protein    0.85                           48.53                   30.38 

Fat    4.50        16.78                    48.61 

Ash     1.90                           1.70                     2.67 

Carbohydrate        80.08   14.48                  10.28 

 

Table 2 shows the result of composition and acceptability of local weaning meal 

and improved weaning food. The moisture content (%) of the local weaning 
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meal was 2.32, the commercial weaning meal 1 had 2.56, the commercial 

weaning meal 2 had 5.50. The protein content (%) of the local weaning meal 

was 20.60, commercial weaning meal 1was 11.00 and the commercial weaning 

meal 2 had 16.00. The fat content (%) of the local weaning was 9.30, the 

commercial weaning meal was found to be 10.56 and the ash content of the 

local meal1 was 3.00 and the commercial weaning meal 2 had 3.30 and the 

carbohydrates content (%) of the local weaning meal was 66.40, commercial 

weaning meal 1 was 56.0 and the local weaning meal 2 had 66.90. 

 

TABLE 2. Composition and Acceptability of Local Weaning Meal and 

Improved Weaning Foods 

Components (%)        Local weaning meal         CWM 1 CWM 2  

Moisture                        2.32.                              2.56                     5.50 

Protein                         20.60                             11. 00                  16.00 

Fat                             9.30                              10.56                   15.50 

Ash     1.39                                  3.0                      3.3 

Carbohydrate           66.40                                56.0                    66.90    

Key: CWM 1 = commercial weaning meal 1 

CWM 2 = commercial weaning meal 2 

 

Table 3 shows the result of the heterotrophic counts/cfu/g of the formulated 

weaning meal. The bacteria counts in interval of days shows there are no 

significant changes, the yeast/mould counts shows no significant change within 

the interval of days and the Enterobacterioceae count shows no significant 

change in the interval of days and they fell below allowable recommended range 

of 25-250cfu/g 

 

TABLE 3:  Microbiological Counts Of Formulated Weaning Meal 

Parameters        Intervals (days)           BWM (cfu/g)PL (cfu/g) 

Bacteria count.                      0   2.8 x 103            25-250 

7    2.0 x 103   

14    1.3 x 103   

28    2.2 x 103   

Yeast/moulds count  0   3.2 x 103  25-250 

7    1.0 x 103 

14    2.0 x 103 
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28    ND 

Enterobacterioceae count 0   1.6 x 103  25-250 

7    1.0 x 103 

12    2.2 x 103 

28    2.4 x 103 

Key:   

B W M= Blend Weaning Meal (formulated) 

ND = Not Detected  

PL = Permissible limits 

 

DISCUSSION. 

According to table 1, the results of the moisture content shows that maize8.31%, 

soybeans 8.30% and groundnut 5.69%.Amankwa et al., (2009) reported that 

moisture Content is used as a quality factor for prepared cereals which should 

have 3 – 8% moisture content. The crude protein in maize was 0.85%, soya 

beans 48.53% and  groundnut 30.38% . The high protein content of formulated 

weaning meal blend was contributed by the soya bean and groundnut. 

According to WHO, (2012) a minimum protein content of 15%.The fat content 

reveals that, maize has 4.50% soybean 16.78% and groundnut 48.61%. A fat 

composition of 9.30 in the formulated weaning meal blend corresponds to the 

recommended fat level for weaning foods (protein Advisory Group, 2007) 

which is about 10%. The fibre content in maize was 5.17%, soya bean 4.73% 

and groundnut 2.87%. The ash content in maize was found to be 1.09%, soya 

bean 1.70% and groundnut 2.67%. The ash content of the product gives an idea 

of the mineral content. Carbohydrate content of maize was 80.08%, soya bean 

14.48%, groundnut 10.28% and the formulated weaning meal blend 66.40%. 

The carbohydrate content for the product was within the recommended range 

given by the advisory group values 55 – 65%. This implies that the product 

would supply the needed energy to meet infant group demand. This result is in 

agreement with the work of Moreno, Clemente, (2008). Table 2shows the 

Composition and acceptability of traditional and improved weaning foods. 

Protein was also higher in local weaning meal blend than in commercial 

weaning meal 1 and commercial weaning meal 2. And table 3shows the total 

heterotrophic counts/cfu/g of the formulated weaning meal. The bacterial 

counts in interval of days shows there are no significant changes, the yeast or 

mould counts were higher due to the fermentation of the maize and yeast is 

responsible for the fermentation process.The enterobacteriocea shows no 

significant changes in the interval of days. Meanwhile, the level fell below 

allowable recommended range of 25- 250 Cfu/g.  
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CONCLUSION  

Soybeans can effectively be used inlocally formulated weaning foods as an 

acceptable protein supplements. The process parameters and formulation 

developed through this study successfully produced a high protein energy 

weaning food with acceptable functional and sensory characteristic as well as 

excellent nutritional quality and the obtained microbial count fell below the 

recommended range of 25-250 Cfu/g. 

 

RECOMMENDATIONS   

• During post-natal sessions, mothers should be encouraged to supplement the 

diet of their children with soybean flour as the main protein source in 

weaningfood preparation for most part of the weaning period.   

• Further studies should also be done to determine the amino acid profile, the 

anti nutritive factors in supplemented foods. 

 

REFERENCES 

Adenekan, A. O., and Oyewole, O. B (2010): Production of ‘Ogi’fromGerminated Sorghum 

supplemented with Soya beans. African Journal of Biotechnology, 9, 7114 – 7121.   

Amankwah, E. A. Banma, J. Nuamah, K. A. M, Oldham J. H. and Nnaji,C. O. (2009): 

Formulation of Weaning Food from Fermented Maize, Rice, Soybean and Fishmeal. 

Pakistan Journal of Nutrition 8 (11): 1747-1752, 2009 ISSN 1680-5194 © 

AsianNetwork for Scientific Information. 

Bonsi, E. A, Plata, W. A and Zabawa, V. (2014): Nutritional    Enhancement Ghanian Weaning 

Meal. African Journal of Food  Agriculture, Nutrition and Development.14(5). 

Cheesbrough, M. (2005): District Laboratory Practice in Tropical  Countries. P (2).Cambridge 

University Press, Cambridge, UK.  Pp. 243 – 244. 

Sajilata, G, Rekha, S.S, and Pushpa, R.K. (2012).Weaning foods: A review of Indian 

Experience.Food and nutrition bulletin, Vol.23, no. 2, the United nations University. 

Udosen, I.E, Tahir, F. AndAbgo, E.B. (2018). Assessment of Novel Medium Synthesized from 

Garri , Banana Peels and Bean Chaff for Cultivation of  Sacchromycescerevisiaeand 

Candida albicans.Nigerian Journal of Microbiology. 3 

N.O. Onofiok and D.O. Nnanyelugo (2005): The authors are lecturers in the Department of 

Home Science and Nutrition at the University of Nigeria in Nsukka, Nigeria. 

Agyepong, E. (2012). Improvement of weaning practices for thefuture.Bulletin  of Noguchi 

Memorial Institute for MedicalResearch; 4: 82-92. 

Akinrele, L. A. and Bassir, O. (2017).Nutritional value of “ogi”, A Nigerian infant food.J. 

Trop Med Hyg: 70: 279-81.  

Akinrele, I. A. and Edwards, C.C.A.(2015). An assessment of the nutritional value of  maize- 

soy mixture “soy-ogi” as a weaning food in Nigeria. Br J Nutr; 26: 17285.  

Alada, A. R. A., Ajayi, F.F., Alaka, O.O. and Akande, O.O. (2004). Effects of  Soybean diet 

preparationson acid secretion and experimental ulceration in the rat. Afr. J. Med. med. Sci. 

(In press). 

Altermann, W. and Kazmierczak, J. (2003).Archeanmicrofossils: areappraisal of  early life on 

Earth". Res Microbiol 154 (9): 611-7. PMID 14596897 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=14596897


219  africanscholarpublications@gmail.com                                                                               

 2020 

 

American Academy of Paediatrics.(2012). Journal on food and Nutriton. The Avipublishing 

company Inc, U.S.A.vol.2 p 12. 

Armar-Klemesu, M. A., and Wheeler, E.F. (2014). Weaving practices and their  outcome: a 

critical Look with special reference to Ghana. Bulletin of Noguchi Memorial Institute for 

Medical Research: 4: 3-24.  

Asiedu, J.J. (2011). Processing Tropical Crops: A technological approach, 1st ed. Macmillan 

Education Limited. pp 147-149, 224-228, 246-247  

Badamosi, E.j., Ibrahim, L.M. and Temple., V., (2005). Nutritionalevaluation of a  locally 

formulated weaning food, JUTH-PAP. West Afr. Biol. Sci. 3:85-93  

Barners, L. A. (2015). Nutrition and Nutritional disorders, in Vaughan V.C, MckayR.J. 

BerhrmanR.E (ed), Nelson’s Textbook of pediatrics, Philadephia, W.B  Saunders co.   pp 

173-237.  

Bennett, J. and Plum, F. (2016). Cecil Textbook of Medicine.Philadelphia: W. B. Saunders. 

pp 234-236.  

Berggren, G.G. (2013). Questions and answers about weaving. Food Nutr    Bull; 4 (1): 20-4.  

DeLong, E. and Pacem N. (2001). "Environmental diversity of bacteria and archaea.Syst Biol. 

50 (4): 470-8. PMID 12116647. 

Doebley, J. F. (2014). Morphology, molecules and maize. In Johannessen S. and HastorfC. A. 

eds. Corn and culture in the prehistoric new world, Westview press, Boulder, co. pp 101-

112   

Dutra-de-Oliveira, J.E.(2001). Malnutrition in developing countries: the challenges to the 

responsibilities of the experts. ProcNutrSocIndia ; 37: 29-38.  

Eka, O.U., and Edijala, J.K. (2012). Chemical composition of some traditionally prepared 

Nigerian foods. Nigerian J Sci; 6: 157-62.  

Escheleman, M.M. (2001), Nutrition and Diet therapy, j.BLinpicott Company pennyslyvania, 

USA. pp 18-20. Academic Press New York.Eshaghian, S., Horwich, 

FAO/WHO.(2000) Preparation and use of Food-Based Dietary Guidelines.Report of   Joint 

FAO/WHO Consultation technical report series 880. Geneva.  

Fashakin, J.B., Aweyefa, M.B. and Furst, P.(2014). The application ofprotein    concentrates 

from locally available legumes in development of weaning foods. J 

NutriSciErnahrungswisse, 25: 220-7.  

Fashakin, J.B. and Ogunsola, F. (2011).The utilization of local foods in the formulation of 

weaning foods. J. Trop. Pediat., Oxford, 28: pp 93-96.  

Fetuga, B.L., Babatunde, G.andOyenuga, V. A. (2007). Protein quality of some Nigerian 

foodstuffs. 1. Chemical assay of nutrients and amino acid  composition.JSci Food  Agric; 

24: 1505-14.  

Glover, D.V. (2016). Improvement of protein quality in maize. In: Wilke HL, ed. nutrient 

quality of cereals. Washington, DC :AID.  pp 69-97  

Gold, T. (2011): "The deep, hot biosphere". Proc. Natl. Acad. Sci. U.S.A. 89 (13): 6045- 9. 

PMID1631089. 

Gopaldas, T.D., Fesphamde, S. and John, C. (2008). Studies on a wheat based amylase rich 

food .Food Nutr. Bull. 1. pp 55 - 59.  

IITA (International Institute of Tropical Agriculture). (2011):Soybean for good  health, IITA, 

Ibadan, Nigeria pp12-13.its effects on the nutritive value of corn. Doctoral thesis, 

University of Ibadan, Nigeria,. 

Jonsyn, F.E. (2015). Fungi associated with selected fermented food-stuff in Sierra Leone  In: 

Prage L, ed. Development of indigenous fermented food and food technology in Africa. 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12116647
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12116647
http://www.pnas.org/cgi/reprint/89/13/6045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1631089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1631089


220  africanscholarpublications@gmail.com                                                                               

 2020 

 

Proceedings of the IFS/UNU workshop held in Duala, Cameroon, provisional Report No 

20: international Foundation of Science, 34: 169-81.  

Kazimi, J. and Kazimi, H.R.(2013). Infant feeding practices of the Igbo. Ecol Food 

 Nutr; 8: 111-6.  

Kolar, C.W., Richet, S.H., Decker, C.D., Steinke, F.H., Vander Zander, R.S. (2012).  Advance 

in cereal science and technology, 1st ed. American Association of cereal chemist Inc, 

U.S.A. pp 350, 352.   

Lopez, Y., Gordon, D.T.and Field, M.L. (2013).Release of phosphorus from phytateby natural 

lactic acid fermentation.J Food Sci; 48: 933-54.  

Matz, S.A. (2007). The chemistry of and technology of cereals as food and feed 1sted. the Avi 

publishing company Inc, U.S.A.  pp 32-40,352 

McArthur, K.E., Walsh, J.H. and Richardson, C.T. (2008). Soy protein meal-  stimulates less 

gastricacid secretion and gastrin release than beef meal. Scan. J. Gastroint.  95: pp920-

926. Medicine.Philadelphia: W. B. Saunders  pp234236.methodology, Botanical and 

Agronomic characteristic of four groundnuts, cowpea and two soybean genotype proposed 

for release. Journal for council for Scientific and Industrial Research. 

Nnanyelugo, D.O., Ngoddy, P.O., Uwaegbute, A.C., Okeke, E.C., Ene-Obong, H.N.,  

Ngwu,E.K., McWalters, K., Phillips, D. (2000). Impact of village mill technology in 

Nigeria. In: Barnes McConnell P, ed. Ten years of collaborative research on beans and 

cowpeas, proceedings of the international Seminar on Beans/Cowpea CRSP held in East 

Lansing, Michigan. East Lansing Mich, USA: Michigan State University. 27:46-9.  

Nutritional information centre (2007). An Article on Feeding Babies; 6-12 months,   

Ojofeitimi, E.O. (2007). Causes of protein-energy malnutrition as view by the clients mother.J. 

Trop. Paediat., 11: 234-236.  

Olaleye, S.B., Iranloye, B.O., Salami, H.A. and Elegbe, R.A. (2014).Erythrocyte  osmotic and 

other blood parameters in rats fed with dietscontaining raw and processed 

soyabeans(Glycine max). Biosci Res. Comm. 11(2): pp107 -112.on Earth". Res Microbiol 

154 (9): 611-7. PMID 14596897 

PAG. (2007). Protein Advisory Group of the United Nations, PAG guideline no.8,  Protein-

rich mixtures for use as weaning foods. New York: FAD/WHO/UNICEF. Prescott, M., 

Harley, p. and Klein, A. (29).Microbilogy.4thed. McGraw-Hill publications. P 118. 

Rodriguez, N.C. (2002). Food product design, vigro publishing p1.rural Ghana: a study   of 

the interaction of cultural and biological. Doctoral thesis, University of London pp 135-

137. 

Schopf, J. (2006). "Fossil evidence of Archaean life".Philos Trans R SocLond B Biol Sci.  361 

(1470): 869-85. PMID 16754604 

Temple, V.J., Badamosi.,E.J., Laeji., O., Solomon., M. (2006). Proximate chemical  

composition of three locally formulated complementary foods. West Afr. J. Biol. Sci. 5: 

134-143.   

Uwaegbute, A.C. and Nnanyelugo, D.O. (2003). Towards improving the nutritional  value of 

traditional weaning foods. In: FashakinJB, ed. Proceedings of theworkshop on present 

knowledge on weaning foods in Nigeria, held in Oshodi-Lagos: Federal Institute for 

Industrial Research: pp63-85 . 

Walter. S. (2000). Fundamentals of packaging Technology, 2nd ed. institute of packaging 

professionals, pp 234. 

WHO. (2001). Turning the tide of malnutrition: responding to the challenge of the 21stcentury. 

Geneva. (WHO/NHD/00. 

  

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=14596897
http://www.journals.royalsoc.ac.uk/content/g38537726r273422/fulltext.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=16754604

