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ABSTRACT 
 

This study aimed to enhance traditional cereal-based complementary foods in Nigeria by 
developing and evaluating a nutrient-dense blend of sweet potato, carrot, and crayfish. The 
objective was to address protein-energy malnutrition in low-resource settings by improving the 
nutritional profile of local complementary foods. Samples were analyzed in triplicate for proximate 
composition and selected micronutrients using AOAC standard techniques. Sensory evaluation 
was conducted using a 5-point hedonic scale with a panel of ten nursing mothers from the 
Department of Human Nutrition and Dietetics, Lead City University. Results showed that the blend 
contained 14.74±0.32% crude protein, 72.19±0.51% carbohydrates, and 0.97±0.02% fat. 
Micronutrient analysis revealed high levels of vitamin C (19.06±0.70 mg/100ml) and phosphorus 
(497.33±3.37 mg/100ml). Sensory evaluation indicated that the product was well-accepted, with 
mean scores of 4.2±0.6 for taste (slightly sweet), 4.0±0.7 for color (light brown), and 3.8±0.8 for 
flavor (mildly fishy). This novel blend significantly improves upon traditional cereal-based 
complementary foods by providing a more balanced nutrient profile that meets WHO/FAO 
recommendations. It offers a practical, locally-sourced solution to enhance infant nutrition in low-
resource settings, potentially reducing the prevalence of protein-energy malnutrition. Further 
studies on its long-term effects on child growth and development are recommended.  
 

 
Keywords: Micronutrients; sensory properties; homemade; complementary food. 
 

1. INTRODUCTION 
 

One of the greatest serious problems that is 
common in the emerging nations is protein-
energy malnutrition [1]. This condition typically 
arises from insufficient intake of both protein as 
well as calories, resulting in prevalent protein 
deficiency and its associated health issues, 
especially in infants as well as young children [2]. 
Complementary foods are those substances, 
aside from breast milk (semi-solids, solids and 
liquids), introduced to an infant’s diet to supply 
essential nutrients. This phase signifies the 
gradual transition of an infant towards consuming 
foods other than breast milk [1]. Infants and 
children willingly consume as well as digest 
these complementary foods, as they supply 
essential nutrients to support their growth 
requirements [3]. It has been established that 
breast milk is the ideal nourishment for infants 
during the initial six (6) months of life, as it 
contains all the necessary nutrients and immune-
boosting factors essential for maintaining optimal 
health and fostering growth [1]. 
 
Additionally, breast milk provides crucial 
protection to infants against two (2) primary 
causes of infant mortality: upper respiratory 
infections as well as diarrhoea [2]. Nonetheless, 
once six (6) months have passed, breast milk 
alone becomes inadequate in both quantity and 
quality to fulfill the growing child’s nutritional 
demands, particularly for energy and essential 
micronutrients like iron, vitamin A and zinc [4]. 
Consequently, it becomes imperative to 

introduce supplementary foods as the child 
matures. These nutritious complementary foods 
are typically introduced between the ages of six 
(6) to twenty-four (24) months in many 
developing nations. Mismanagement during this 
critical growth phase can result in under-nutrition. 
Poor feeding practices or insufficient food intake 
have been identified as the primary factors 
contributing to malnutrition and illness among 
infants and young children in Nigeria [1]. 
 
However, in developing countries, nutritious 
complementary foods can aid in the nutritional 
development of infants and young children, but 
they often remain inaccessible to many Nigerian 
families [5]. Consequently, these families 
frequently rely on poorly processed traditional 
foods, primarily consisting of unsupplemented 
cereal gruel made from sorghum, millet and 
maize [5]. These cereals are consumed in 
significant quantities in developing nations and 
are prepared as gruels for infant consumption [6]. 
Because these cereal grains become highly 
viscous upon cooling, a substantial amount of 
water is used during preparation to achieve the 
desired consistency. This high viscosity features 
of cereal grain are apparently accountable for 
inability of young children to meet their energy 
and nutrient requirements [1,7].           
                           

Indeed, when complementary foods are prepared 
with proper processing and a blend of locally 
available food resources, they enhance nutrient 
density and intake. This, in turn, plays a crucial 
role in preventing malnutrition and promoting 
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healthier growth in children [8]. Sweet potatoes 
have been identified as a worthwhile food for 
formulating complementary food in emerging 
nations which might complement the nutritional 
requirements for infants and improve crop 
utilization [9]. The sweet potato root is nutritious 
and sweet food rich in energy and essential 
nutrients like vitamin A, vitamin C, iron, zinc, 
potassium, and dietary fibre. However, it has 
relatively low protein and fat content. Sweet 
potatoes have a high moisture content, making 
them prone to spoilage. Hence, it is important to 
explore various forms of processing to make 
them more appealing, especially for children                 
[9]. Additionally, sweet potatoes can                   
naturally enhance the sweetness and flavour of 
food products when used in food processing  
[10]. 
 
Carrot (Dacus carota) is a root vegetable and the 
most significant crop of the Apiaceae family [9]. It 
was initially used for medicinal purposes and 
later commenced to be utilized as food. Carrots 
are an excellent provider of antioxidant 
compounds, particularly carotene, which is the 
most abundant provitamin A source among 
vegetables [9]. These antioxidants play a crucial 
role in safeguarding against cardiovascular 
diseases and cancer. Moreover, they contribute 
to maintaining healthy eyesight, especially during 
nighttime. Carrot possesses a distinctive blend of 
three flavonoids, namely kaempferol, quercetin, 
and luteolin, and are also abundant in phenols 
[11]. Crayfish stands out as one of the most 
economical sources of animal protein. In general, 
fish flesh primarily consists of protein, water, and 
fat along with small amounts of carbohydrates, 
amino acids, and other non-protein nitrogenous 
compounds, enriched with a variety of vitamins 
and minerals [1]. The shorter fibers in crayfish 
make them more digestible compared to some 
other meat sources. For low-cost complementary 
foods, it is ideal to use ingredients that                        
are sourced from dietary staples and animal 
products that are both accessible and affordable 
in the specific region of interest. This approach 
helps ensure that nutritious complementary  
foods are within reach for a broader population 
[1]. 
 
Therefore, it is advisable to pair food abundant in 
energy with high-protein foods such as legumes, 
fish or dairy when preparing complementary 
meals. Infants must obtain proper, suitable and 
harmless complementary foods to confirm the 
accurate evolution from breastfeeding to the 
complete usage of family foods. 

2. MATERIALS AND METHODS 
 

2.1 Raw materials Procurement and 
Preparation 

 
Sweet potato (Ipomoea batatas), crayfish 
(Procambarus clarkii) and carrot (Daucus carota 
L.) were purchased from Oja-Oba market, 
Ibadan, Oyo State, Nigeria. Sweet potato roots 
were washed thoroughly with water to remove 
adhering soil particles. The washed roots were 
peeled using sharp knives and uniformly chipped 
into thin slices to facilitate drying using kitchen 
knife [12]. The sweet potato chips were thinly 
spread on aluminum foil-lined oven cabinet and 
dried at 1400C.  
 
Crayfish was carefully cleaned and sorted to 
remove the pebbles, stones, and other foreign 
materials present. The crayfish is washed and 
dried in the oven until it is finally dried. The 
carrots were washed thoroughly with water to 
remove adhering soil particles. The washed 
carrot was then grated with a grater to facilitate 
drying. The carrot was dried in the oven at 1400F 
for 6 hours and turned every 30 minutes. The 
weight was checked every 1 hour until it was 
constant. All the dried three (3) samples were dry 
milled using an electric blender in the laboratory 
of the Department of Human Nutrition and 
Dietetics, Lead City University, Ibadan, Oyo 
State, Nigeria were all the preparations took 
place. The obtained sweet potato flour, carrot 
flour and crayfish powder were all sieved and 
mixed in the ratio of 65% sweet potato, 20% 
carrot flour and 15% crayfish powder for 
formulation. 
 

2.2 Equipment Used for the Analysis 
 

The equipment/instrument used for the various 
laboratory analyses and test include electric 
blender, heating drying oven, desiccator, 
electronic analytical balance, Soxhlet extraction 
unit, reflux condenser, 250 ml round bottom 
flask, light petroleum ether, Whatman filter paper, 
timble, heating mantle, Kjeldahl distillation unit, 
muffle furnace, 100 ml volumetric flask, atomic 
absorption spectrophotometer (model: 210VGP, 
Buck Scientific, USA), and electrode lamps. 
 

2.3 Proximate Analysis 
 
For the proximate composition (Moisture, Crude 
Fat, Crude Protein, Crude Fibre, Ash and 
Carbohydrate), samples were tested in triplicates 
which was according to standard techniques [13]. 
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Moisture content (%) = Loss in weight due to drying / Weight of sample before drying 
 
Moisture content (%) = W2-W3 × 100 
            W1  

 
Where, 
 

W₁ = Weight of empty Crucible 
W2 = Weight of dish + sample before drying 
W3 = Weight of dish+ sample after drying 
 
Fat Content (%) =   Weight of fat boiling flask + oil – weight of boiling flask x 100 
Weight of sample  

 
Crude Protein (%) = T×Na×VF×VA×W×100 

 
Where, 
 

T = Titer less blank 
Na = Normality of acid used 
VF = Total volume of aliquot 
VA = Aliquot volume distilled 
W = Weight of sample analyzed 
 

Crude Fibre (%) = (W2-W1) - (W3-W1) × 100 

                           Weight of sample 
 

Ash content (%) = W3-W1 × 100 

                                  W2 
 

Carbohydrate content (%) = 100 - (% fat + % 
protein + % moisture + % ash + % crude 
fiber) 

 

2.4 Micronutrient Analysis 
 

Minerals such as calcium, iron, magnesium, 
potassium, phosphorus, sodium and zinc 
contents of the samples were determined using 
the dry ashing method. Analysis of vitamin 
composition (vitamin A, and B) was determined 
spectrophotometrically using a modified standard 
method [14]. Vitamin C was determined 
according to the method of Klein and Percy [15]. 
 

2.5 Sensory Evaluation 
 

The acceptability of the complementary food was 
evaluated after preparation using an assessment 
questionnaire. A ten-member panel of judges 
comprising of nursing mothers was recruited 
from the Department of Human Nutrition and 
Dietetics, Lead City University. The panelists 
were asked to rate the sample for sensory 
properties (Color, Flavor and Taste). A five-point 
hedonic scale was used for acceptability test 
ranging from 5 = like very much, 4 = like slightly, 

3 = neither like nor dislike, 2 = dislike moderately, 
and 1= dislike very much.  

 
2.6 Statistical Analysis 
 
Data obtained was subjected to analysis of 
variance (ANOVA) to compare the sample mean 
using the Statistical Packages and Service 
Solution (SPSS) 20.0 Version.  
 

3. RESULTS AND DISCUSSION 
 

3.1 Proximate Analysis of 
Complementary Food Made from 
Blends of Sweet Potato, Carrot and 
Crayfish 

 

The result of the proximate analysis of 
complementary food made from blends of sweet 
potato, carrot and crayfish was summarized in 
Table 1. In Nigeria, cereals are typically used as 
a key component for traditional complementary 
foods which are primarily prepared as porridges 
or gruels produced from cereals like millets, 
maize, or sorghum, which provide some 
minerals, energy and vitamins, but lacking in 
some other nutrients [16]. Hence, the need to 
supplement cereals with legumes or animal food 
products like fish, meat, egg, and milk enhance 
its restrictions in protein and fat content [9]. 
Based on the analysis, the moisture content of 
complementary food made from blends of sweet 
potato, carrot and crayfish was 7.83±0.27, and 
ash content was 3.76± 0.12. The moisture 
content of the sample which was 7.83% was 
within the range of 3-8% as reported by another 
study [17]. Moisture content is seen as a quality 
factor for food prepared from cereals [17]. 
Moreover, the outcome of this study was very 
close to another study that reported that a 
moisture content of 5.0-6.0% was discovered in 
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the complementary foods made from fermented 
rice, maize, fish meal and soybean [18]. Moisture 
content plays a vital role in ensuring that the food 
quality is well-kept. High moisture content in food 
can lead to opposing effects on their storage 
strength [19].  
 
As a result of the high moisture content as well 
as high perishability of carrots and sweet 
potatoes, the subsequent complementary food 
cannot be well-preserved, and has a petite shelf 
life leading to decay and wastage, thus, the 
desire to transform these foods into dry 
composite flour to upsurge the shelf life and 
boost bulk production [9]. Based on the lower 
moisture content reported in this study, it is a 
sign that the food sample can be well-kept at 
room temperature without any adverse outcome 
on their quality characteristics and will display 
better shelf stability [1,20]. 
 
The crude protein for this study was 14.74% 
which was not in line with another study 
formulated from germinated and fermented 
popcorn which ranged between 23.85–28.84% 
[21]. The outcome of this study was in line with 
another study that reported that protein ranged 
from 13.81-15.07 g/100 g for complementary 
food produced with pigeon pea, orange-fleshed 
sweet potato and carrot [22]. The protein content 
in this study was quite high to provide 100% of 
the recommended dietary allowance (RDA) by 
the World Health Organization (WHO) in regard 
to protein intake among children which is 10 to 
12% [22]. This is by prior works of literature that 
researched on complementary food fortification 
with legume [23,24,25]. The increased protein 
content could be ascribed to the emergent 
activities employed. Protein is a primary nutrient 
element of various complementary foods and a 
vital growth as well as tissue replacement [1]. 
The slight increase in the crude protein content 
of the product could be ascribed to the inclusion 
of crayfish. 
 
The fat content recorded for this study was 
0.97% which was a bit close to the outcome of 
another study who reported 1.36% for 
complementary food processed from wheat and 
green gram, and 1.27% from wheat and lentil 
seed flour composites [26]. The fat content result 
was less than the daily recommended fat content 
which ranged from 10% to 25% as reported by 
WHO/FAO [27]. Fat content is significant for 
human diet as it offers high nutrient energy 
values and expedites fat soluble vitamin 
absorption [28,29]. In developing nations, 

complementary foods are regularly low in fat as 
well as essential fatty acids, which are vital for 
growth and development [30]. Fat increases the 
energy mass and likewise provides vital fatty acid 
required in the body for adequate neural 
development [1].  
 
The finding showed that crude fibre content was 
0.49±0.01. The values obtained in this study 
were within the range of another study which 
reported between 0.31-1.82% of the 
complementary food formulated from fermented 
soybean, maize and carrot flours [31]. However, 
the outcome of crude fibre content was not in line 
with another study which reported that crude 
fibre content ranged from 2.01-3.95 g/100g for 
complementary food produced from the blends of 
pigeon pea, orange-fleshed sweet potato and 
carrot [22]. The crude fibre content of this study 
was in agreement with another study that 
reported a lower value ranging from 0.49 to 
1.36% in complementary foods produced from 
the blends of pigeon pea and Bambara nut; and 
another complementary food produced from the 
blends of sorghum, pigeon pea and carrot 
[23,32].  
 
Kinds of literatures have revealed that carrot and 
crayfish are abundant sources of dietary fibre 
[1,22,33]. Fibre plays a crucial role in the 
breakdown as well as absorption of food in the 
human body. Any diets that is low in crude fibre 
is undesirable and might lead to constipation, 
cancer and piles [29]. Fiber slows down the rate 
at which glucose is released into the body 
system and lessens the colon cancer risk [34]. 
Higher crude fibre content is not continuously 
encouraged in infant feed formulation due to the 
difficulties of indigestibility related to it [22]. 
Nevertheless, the crude fibre content contained 
in the formulated complementary food in this 
study was within the tolerable limit. 
 
The carbohydrate content level of the 
complementary food of this study was 72.19%. 
This was in line with another study that reported 
that carbohydrate content ranged between 69.2-
74.5% of complementary foods formulated from 
blends of plantain, soybean and malted millet 
flour [20]. Also, the carbohydrate content 
obtained from this study falls within the range of 
carbohydrate content (69.09-73.39 g/100 g) from 
complementary food produced from the blends of 
pigeon pea, orange fleshed sweet potato and 
carrot [22]. The high carbohydrate content of this 
complementary food could be ascribed to the 
high sweet potato flour (65%) used. The level of 



 
 
 
 

Adesola et al.; Eur. J. Nutr. Food. Saf., vol. 16, no. 10, pp. 141-150, 2024; Article no.EJNFS.124615 
 
 

 
146 

 

the carbohydrate content in the formulation is of 
nutritive benefits as children need the energy to 
conduct their demanding activities as 
development continues [1]. 
 

3.2 Micronutrient Analysis of 
Complementary Food Made from 
Blends of Sweet Potato, Carrot and 
Crayfish 

 

Table 2 revealed the micronutrient analysis of 
complementary food made from blends of sweet 
potato, carrot and crayfish. Micronutrient analysis 
was conducted on the complementary food made 
from blends of sweet potato, carrot and crayfish 
which was grouped into vitamins and minerals. 
From the micronutrient analysis, among the 
minerals, the finding revealed that phosphorus 
(497.33±3.37) was the most abundant and 
considerably higher than other components 
analyzed, followed by potassium (475.49±2.98). 
It was also discovered that vitamin C 
(19.06±0.70) was the most abundant vitamin in 
the sample. Vitamin C is involved in collagen 
synthesis as well as essential cell compounds 
such as epinephrine, norepinephrine, steroid 
hormones, neurotransmitters and purine bases 
utilized in DNA synthesis [22]. Likewise, vitamin 
C plays a discrete role in insusceptible function 
and as an antioxidant. It is also beneficial in 
averting scurvy in children.  
 
The vitamin A content of the sample was 
1.46±0.02 mg/100 ml. Vitamin A is a fat-soluble 
vitamin that plays a significant role in the care of 
good sight [22]. Vitamin A is not only involved in 
sustaining sight but likewise, it functions in the 
immune system, cell differentiation, reproductive 
and bone health. The vitamin A content of the 
complementary food produced would provide the 
recommended intake for all age groups [22]. 
Vitamin A aids in the stoppage of keratomalacia 
and xerophthalmia of the eyes [9].  
 
The finding further revealed that the calcium 
content (238.39±7.44 mg/100ml) of the 
complementary food was high. Calcium plays a 
significant role in muscle contraction, nerve 
impulse transmission, bone matrix, cell 
metabolism and blood clotting [22]. Additionally, 
dietary calcium content would avert 
hypertension, enhance weight control, and 
lessen the risk of breast cancer, kidney stones 
and colon. The magnesium content in this study 
was 119.19±3.72 mg/100ml. Magnesium is a 
source of elements of bones and teeth, and 
likewise forms a portion of enzyme activator [35]. 

It also contributes to the growth absorption of 
nucleic acid, protein, carbohydrate and lipid [35]. 
Magnesium plays a role in Adenosine 
triphosphate (ATP), muscle contraction, protein 
synthesis, and blood clotting. Foods containing 
fermentable and sprouted carbohydrates can 
enhance the absorption of magnesium [22]. The 
magnesium content in complementary foods can 
contribute to around one-third of the 
recommended daily intake of 400 mg [36].  
 
Furthermore, the zinc content in this study was 
1.77±0.06 mg/100 ml. Zinc functions in lots of 
metabolic activities such as reproduction and 
fertility, immune system, hormone activity, 
protein and lipid metabolism, sexual maturation, 
gene expression, hemoglobin activity, cell 
growth, night vision as well as cell replication 
[22]. Zinc is significant among children to avert 
diarrhea which is one of the killer illnesses of 
under-five (5) children. 
 

3.3 Sensory Evaluation of 
Complementary Food Made from 
Blends of Sweet Potato, Carrot and 
Crayfish 

 

The sensory evaluation of complementary food 
made from blends of sweet potato, carrot and 
crayfish was presented in Table 3. The mean 
value of the complementary food showed that 
blends of sweet potato, carrot and crayfish had a 
sweet taste (2.00±.00). Likewise, the colour of 
the product had a mean value of 2.10±.32 which 
denoted a brown colour. Furthermore, the flavor 
of the product had a mean value of 2.40±5.2 
which signified a slightly fishy flavour. The overall 
mean acceptability revealed that the panelists 
neither liked nor disliked the taste (3.10±1.19), 
liked slightly the colour (4.00±1.16), and neither 
liked nor disliked the flavour (3.20±1.32). Another 
study conducted revealed that complementary 
food produced from 30% soybean and 20% Irish 
potato flours was reported to have crumbly 
texture and a beany flavour which was 
attributable to amplified replacement and the 
beany flavour of soybean [8].  
 
Nevertheless, the gruel prepared from the 
sample replaced with 5% soybean and 5% Irish 
potato flours was defined by the panelists as 
having the best taste, and mouthfeel as well as 
overall acceptability related to the other test 
samples. Among the sensory evaluation 
parameters, taste and mouthfeel are significant 
while testing the acceptability of formulated foods 
[8]. It was also stated that the sensory attributes 
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Table 1. Proximate analysis of complementary food made from blends of sweet potato carrot 
and crayfish 

 

Component (%) Mean±SD 

Moisture  7.83±0.27 
Ash 3.76± 0.12 
Crude Protein 14.74±0.32 
Fat 0.97±0.02 
Crude Fibre 0.49±0.01 
Carbohydrate 72.19±0.51 

*Data are mean values of triplicate determinations ± standard deviation 
Key: 65% Sweet potato, 20% Carrot and 15% Crayfish 

 
Table 2. Micronutrients analysis of complementary food made from blends of sweet potato, 

carrot and crayfish 
 

Micronutrient (mg/100 ml) Mean±SD 

Vitamins  
Vitamin A 1.46±0.02 
Vitamin B6 0.2±0.00 
Vitamin C 19.06±0.70 

Minerals  
Calcium 238.39±7.44 
Iron 9.42±0.35 
Magnesium 119.19±3.72 
Phosphorus 497.33±3.37 
Potassium 475.49±2.98 
Sodium 207.86±2.34 
Zinc 1.77±0.06 

*Data are mean values of triplicate determinations ± standard deviation 
Key: 65% Sweet potato, 20% Carrot and 15% Crayfish 

 
Table 3. Sensory evaluation of complementary food made from blends of sweet potato, carrot 

and crayfish 
 

Sensory Quality Factors Mean ±SD. Outcome 

Taste 2.00±.00 Sweet 
Colour 2.20±.32 Brown 
Flavour 2.40±.52 Slightly fishy 
Acceptability for taste 3.10±1.19 Neither like nor dislike 
Acceptability for colour 4.00±1.16 Like slightly 
Acceptability for flavour 3.20±1.32 Neither like nor dislike 

*Data are mean values ± standard deviation 
Key: 65% Sweet potato, 20% Carrot and 15% Crayfish 

 
of formulation of complementary food which are 
strictly associated with food preferences for 
infants as well as young children are of the 
utmost significance additionally to their energy 
density [37]. 
 

4. CONCLUSION 
 
Based on the complementary food developed in 
this study, the nutritional composition meets the 
daily requirement recommended by WHO/FAO 
for complementary food. The sensory evaluation 

carried out showed that the complementary food 
developed was liked slightly by the panelist 
which indicated that the complementary food can 
be used by nursing mothers to feed their infant 
and children during complementary feeding for 
growth and also to prevent micronutrient 
deficiencies.  
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technologies such as Large Language Models 



 
 
 
 

Adesola et al.; Eur. J. Nutr. Food. Saf., vol. 16, no. 10, pp. 141-150, 2024; Article no.EJNFS.124615 
 
 

 
148 

 

(ChatGPT, COPILOT, etc.) and text-to-image 
generators have been used during the writing or 
editing of this manuscript.  
 

ETHICAL APPROVAL AND CONSENT 
 
Ethical approval for this study was obtained for 
the Ethics Committee of the Lead City University, 
Ibadan, Oyo State, Nigeria. The aim of this 
research was explained to the respondents, and 
a signed informed consent was gotten from each 
of the respondent before the commencement of 
the study. 
 

ACKNOWLEDGEMENTS 
 
We would like to express our gratitude to all 
those who participated in the laboratory, sensory 
and data analysis. We appreciate their 
cooperation, their effective coordination, and 
their valuable insights regarding the research 
work. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Egbujie AE, JI Okoye Quality 

characteristics of complementary foods 
formulated from Sorghum, African Yam 
Bean and Crayfish flours. Science World 
Journal. 2019;14(2):16-22. 

2. WHO. Proceedings of the WHO UNICEF 
WEP UNHCR informal consultation on the 
management of moderate nutrition in 
under-5 children, Geneva, Oct. 2008. Food 
and Nutrition Bulletin. 2009;30(3):464-          
474. 

3. Ijarotimi OS, JAV Famurewa. Assessment 
of chemical composition of soybean 
supplemented weaning foods and 
nutritional knowledge of nursing mothers 
on their utilization. Pakistan Journal of 
Nutrition. 2006;5:18-223.  

4. UNICEF. UNICEF highlights child survival 
on the Day of African Child; 2009.  
Available:http://www.unicef.org/media/medi
a 50001 

5. Ibe BC. Feeding of infants and children 
with special needs and challenges: 
Proceedings of the Adequate Infant 
Nutrition Conference, Lagos, Nigeria. 
2008;18-23. 

6. Ikejenlola AV. Chemical and functional 
properties of complementary food from 
malted and unmalted acha (Digitaria 
exilis), soybean (Glycine max) and 
defatted sesame seeds (Sesamum 
indicum). Journal of Applied Engineering 
and Applied Sciences. 2008;3(6):471-475. 

7. Kikafunda JK, Abenakyo L, FB Lukwago. 
Nutritional and sensory properties of high 
energy/nutrient dense composite flour 
porridges from germinated maize and 
roasted beans for child-weaning in 
developing countries: A case for Uganda. 
Journal of Ecology Food and Nutrition. 
2006;45(4):279-294. 

8. Okoye JI, Ezigbo VO, I Animalu. 
Development and quality evaluation of 
weaning foods fortified with African yam 
bean flour. Continental Journal of 
Agricultural Sciences. 2010;4:1-6. 

9. Obi MA Sensory properties of 
complementary food formulated from 
blends of sweet potato, soybean and carrot 
flour. International Journal of Applied 
Chemical and Biological Sciences. 2021; 
2(5):16-22. 

10. Putri WDR, Zubaida E, DW Ningtyas. 
Effect of heat moisture treatment on 
functional properties and microstructural 
profile of sweet potato flour. Advance 
Journal of Food science and Technology. 
2014;6(5):655-658. 

11. Gonçalves EM, Pinheiro J, Abreu M and 
CL Silva Carrot (Daucus carota L.) 
peroxidase inactivation, phenolic content 
and physical changes kinetics due to 
blanching. Journal of Food Engineering, 
2010;97(4):574-581 

12. Badiane A, Sylla PM, Diouf A, Tall L, 
Mbaye MS, CissA NS, Dossou NI, Wade 
S, P Donnen. Sensory evaluation and 
consumer acceptability of orange-fleshed 
sweet potato by lactating women and their 
children. African Journal of Food Science. 
2018;12(11):288-296. 

13. Association of Official Chemists (AOAC). 
Office methods of analysis, 12th Edn., 
Association of official Chemists 
Washington D. C.W. Horwitz (ed). 1980; 
1015. 

14. Onwuka GI Food Analysis and 
Instrumentation: Theory and Practice. 
Naphthali Print, Lagos, Nigeria; 2005. 

15. Klein BP, AK Perry. Ascorbic acid and 
vitamin a activity in selected vegetables 
from different geographical areas of the 



 
 
 
 

Adesola et al.; Eur. J. Nutr. Food. Saf., vol. 16, no. 10, pp. 141-150, 2024; Article no.EJNFS.124615 
 
 

 
149 

 

United States. Journal of Food Science. 
1982;47(3):941-945. 

16. Yusufu PA, Egbunu FA, Egwujeh SID, 
Opega GL, MO Adikwu. Evaluation of 
complementary food prepared from 
sorghum, Africa yam bean (Sphenostytis 
stenocarpa) and mango mesocarp flour 
blends. Pakistan Journal of Nutrition. 
2013;12(2):205-208. 

17. Nielsen SS Introduction to the chemical 
analysis of foods. Chapman & Hall. 
1994;530. 

18. Amankwah EA, Barimah J, Acheampong 
R, LO Addai. Effect of fermentation and 
malting on the viscosity of maize-soyabean 
weaning blends. Pakistan Journal of 
Nutrition. 2009;8(10):1671-1675. 

19. Olaoye OA, Lawrence IG, Cornelius GN, 
ME Ihenetu. Evaluation of quality 
attrubutes of cassava product (gari) 
produced at varying length of fermentation. 
American Journal of Agricultural Science. 
2015;2(1):1-7. 

20. Bolarinwa IF, Olajide JO, Oke MO, 
Olaniyan SA, FO Grace. Production and 
quality evaluation of complementary foods 
from malted millet, plantain and soybean 
blends, International Journal of Science 
and Engineering Research. 2016;7(5):663-
674. 

21. Ijarotimi OS, OO Keshinro. Formulation 
and nutritional quality of infant formula 
produced from germinated popcorn, 
Bambara groundnut and African locust 
bean flour. J. Microbiol. Biotechnol. Food 
Sci. 2012;1(6):1358–1388. 

22. Amadi JAC, CC Ogbu. Nutrient, anti-
nutrient and sensory composition of 
complementary food produced with pigeon 
pea, orange fleshed sweet potato and 
carrot. Journal of Dietitians Association of 
Nigeria. 2018;9:51-57. 

23. Ukozor AUC, JC Okere. Formulation and 
evaluation of complementary food based 
on bambaranut (Voandze subterranean) 
and pigeon pea (Cajanus cajan). Nigerian 
Journal of Nutritional Sciences. 
2017;38(1):69-75. 

24. Samuel FO, BO Otegbayo. Chemical 
analysis and sensory evaluation of ogi 
enriched with soybean and crayfish. 
Nutrition and Food Science. 
2006;36(4):214-217. 

25. Osundahunsi OF, OC Aworh. Nutritional 
evaluation with emphasis on protein quality 
of maize-based complementary foods 
enriched with soybean and cowpea tempe. 

International Journal of Food Science and 
Technology. 2003;38(7):809-813. 

26. Ghavidel R, MG Davoodi. Processing and 
assessment of quality characteristics of 
composite baby foods. World Acad. Sci. 
Eng. Technol. 2011;59(1):2041–2043. 

27. WHO/FAO. Human vitamin and mineral 
requirements. Report of a joint FAO/WHO 
consultation, Bangkok, Thailand; 2004. 

28. Kumar BS, Shankar SR, Vasanthi RP, 
Vishnuvardha KM, M Purushotham. 
Comparative physico-chemical, proximate 
and mineral analysis on raw and roasted 
seeds of groundnut. Communications in 
Plant Sciences. 2013;3(3-4):25-29. 

29. Atasie VN, Akinhanmi TF, CC Ojiodu. 
Proximate analysis and physico-chemical 
properties of groundnut (Archis hypogea 
L.). Pakistan J. Nutrit. 2009;8(2):194-197. 

30. Global Alliance for Improved Nutrition 
(GAIN). Nutritional Guidelines for 
Complementary Foods and 
Complementary Food Supplements 
Supported by GAIN; 2014.  
Available:www.gain health.org. 

31. Barber LI, Obinna-Echem PC, EM 
Ogburia. Proximate composition, 
micronutrient and sensory properties of 
complementary food from fermented 
maize, soybean and carrot flours. Sky 
Journal of Food Science. 2007;6(3):033-
039. 

32. Okudu HO, Ojinnaka MC, MO Kalu. 
Chemical and sensory properties of 
complementary food produced from 
sorghum (Sorghum bicolor l), pigeon pea 
(Cajanus cajan) and carrot (Daucus 
carrota) blends. African Journal of Food 
Science and Technology. 2017;8(4):050-
055. 

33. Fashaksin JB, MM Ige Nutritional quality of 
animal polypeptide (crayfish) formulated 
into complementary foods. American 
Journal of Food Science and Nutrition. 
2014;2(3):39-42. 

34. Gibney MJ. Nutrition diet and health, New 
York, Chester Melbourne Sydney, 
Cambridge, Cambridge University Press. 
1989;168. 

35. Murray RR, Graner DK, Mayes PA, VW 
Rodwell. Harpers biochemistry (22nd 
edition) London: Prentice Hall Int. UK. Ltd. 
1990;720. 

36. Insel P, Turner RE, D Ross. Nutrition: 
American Dietetic Association. 3rd Edn., 
Jones and Bartlett Publishers, 
Massachusett, USA. 2007;992. 



 
 
 
 

Adesola et al.; Eur. J. Nutr. Food. Saf., vol. 16, no. 10, pp. 141-150, 2024; Article no.EJNFS.124615 
 
 

 
150 

 

37. Muhimbula HS, Isaa-Zacharia A, J Kinabo. 
Formulation and sensory evaluation of 
complementary foods from local, cheap 

and readily available cereals and legumes 
in Iringa Tanzania. African Journal of Food 
Science. 2011;5(1):26–31. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

 

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/124615 

https://www.sdiarticle5.com/review-history/124615

