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Introduction

Malnutrition is one of the major concerns to most countries 

-

in humans. Although animal proteins are superior to plant pro-
teins, their ratio in diets, especially in developing countries, is 
not likely to change in the immediate future due to inadequate 
supply and high unit cost (Lopez-Bellido and Fuentes, 1986).

has been reported to be essential for their healthy growth and de-
velopment (Motuma et al. 2016). Illness such as common child-
hood diarrhea, global malnutrition are consequences of poor 
nutrition (Onyango et al. 2014). Others include; stunting (a state 
of an adult being shorter than potential height), and micronu-

avert the challenges of good nutrition faced by the children of 
6–23 months in most developing countries, the introduction of 
protein and energy-rich complementary foods to the children is 
very critical at this stage (Udoh and Amodu 2016).

Over a very long period of time in the developing countries, ce-

children due to poor/low nutrient contents (Ijarotimi and Kesh-
inro 2012a). Such cereals like sorghum, rice and maize constitut-
ed about 85% of total global cereals utilized in preparation of lo-

of having low protein contents (Tufa et al. 2016).

-
mon maize, sorghum and guinea corn with poor/ low protein 
contents, limiting lysine and tryptophan as well as expensive 
purchasing cost of high protein sources (Ikujenlola and Ogun-
ba 2018) had paved way for the utilization of almond seeds and 

-
ities of these crops in the production of complementary food 
for children due to their nutrient composition and accessibility 
to many low-income homes. Hence this study. In this study, al-

infant foods.

Tropical almond (Terminalia catappa Linn) is known to be an un-

almond tree also called Tropical almond, belongs to the family 
combretaceae distributed in the tropics including Nigeria (Adesi-

na, 2013). In southern Nigeria, the rural dwellers who know the 
importance of protein in diets use the almond kernel to enrich 
and fortify their locally made complimentary foods, which may 

-
saturated fatty acids (Rajaram and Sabate, 2006). Almond is a 
major tree nut which may be consumed raw or cooked, blanched 
or unblanched, combined and/or mixed with other nuts. It can 
also be incorporated into other products (Socias i Company et 
al
in tree nut (Shakerardekani et al. 2013). Studies had shown that 
besides high nutritive values, almonds provide varied healthful 

-
ations, reduction in postprandial plasma lipids and free radicals 
scavengers (Palacios et al. 2020). 

Ogi is a Yoruba name but in most state of Nigeria, it is referred to 
maize pap. Ogi is widely consumed with or without accompani-

-
ture, ‘ogi’ is used to nurture the sick and the convalescent to good 
health. It is a popular food among thee lderly and a convenient 
food for categories of people including nursing mothers (Odunfa 
and Adeyele; 1987; Adeyemi, 1988).

but there exist scanty information on the utilization of almond 
seed and Maize ogi blends as complementary food for children. 
Hence, the aim of this study was to formulate and assess the nu-

-
dients for complementary infant food [1-11].

Materials and Methods

Fresh Almond (Terminalia catappa. L) fruits were gotten from 

maize used for the production of ogi was purchased from the 

cabinet dryer and some reagents were obtained from the Depart-
ment of Food Science and Technology, Obafemi Awolowo Uni-
versity, Ile-Ife.

Preparation of Maize- Ogi (fermentation of Maize)

Maize- Ogi was prepared using the wet-milling process described 
by Adeola et al (2012). Two hundred grams of the cleaned maize 
grains samples were soaked in each plastic bucket containing 300 
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ml of distilled water and steeped for 72 h at room temperature 
(28 ± 2 o

the steeped grains were wet-milled using a Kenwood chef grind-

-

h by allowing to stand and sediment at room temperature (Akin-

and the Ogi slurry obtained was collected into a muslin cloth and 
hand squeezed to remove excess water leaving behind the semi-
wet ogi samples which were dried at 60°C for 12 h to obtain dry 
ogi

ogi
formation that occurred during the drying of the slurry.

Preparation of Almond Flour

almond seed. 50g of nuts was weighed and soaked in tap water 
(1:6 w/v) at room temperature (25 ± 2 °C) for 12 hrs as described 

soaked nuts was washed twice with ordinary water followed by 
rinsing with distilled water and then dried in an oven at drying 

milled and stored in an airtight glass container for further analysis.

Figure 1: Flow chart for the laboratory preparation of maize ogi

Source: Adeola et.al.,, 2012
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Supplementation of maize-ogi with carrot pulp

ratio 95:5; 90:10; 85:15.

Proximate composition analysis

-
ber) of the diets was determined according to the methods of 

protein and fat contents were obtained by micro-Kjedahl (N × 
6.25) and soxhlet procedures, respectively.

Determination of Functional Properties of the Flour 
Blends 

Bulk Density: 
determined by weighing 50g of the sample into 100ml graduated 
cylinder, then, gently tapping the bottom several times on a 
laboratory bench, until no further diminution of the sample level. 

 

Water / Oil Absorption Capacity: 
used, from each sample, one gram was weighed into a conical 

sample. A warring whirl was used to mix the sample for 30 

for 30 minutes and then transferred to a graduated centrifuged 

the mixed sample was transferred from the graduated tube into 
a 10ml measuring cylinder to know the volume of the free water 

Figure 2: Flow chart for the production of Almond Flour 

Table 1:

Sample
100%  100% 0
95%:  95% 5
90%:  90 10
85%:  85 15
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water absorbed per gram of sample. 
      

 
 
 

 
 

 

Swelling capacity and solubility index

solubility index of all samples at temperatures of 70 oC, 80 oC 
and 90 oC. A previously tarred 50 ml centrifuge tube containing 

three temperatures, 70 oC, 80 oC and 90 oC was maintained in 

supernatant was decanted. 

Results and Discussion

nutritional value and consumers’ overall acceptance of the 
product and also important in determining the quality of food 

minimum level (8–10%) which werefound in the range of the FAO 
recommended level (< 15%) for most dried food samples (National 

were calculated based on the dry weights of the blends.

It is shown from the result obtained that there is an increase 
in the parameter of the blends as the level of the almond nnut 

an increase in the level of substitution of the product. In terms 

(p<0.05) high protein content of 22.07% while the same 100% 

100% maize ogi (84.33%) compared to other samples, this may 
be due to the fact that it’s 100% maize ogi. 

higher than the values reported from the production of legumes 

reported results of Kanu et al. (2009) from production and 
evaluation of breakfast cereal-based porridge mixed with sesame 

present (p<0.05) in all the samples. Sample 85:15 had the highest 
content of 1.24%, followed by 90:10 with a value of 1.22% while 
100% maize ogi sample had 0.45% and 95:5 sample had the ash 

mineral content in food and thus serve as variable tools for 

and this came about as a result of dehydration processes involved 
and this would enhance the shelf stability of the product. 

were in agreement with the work of (Kolapo and Sanni, 2005). 

Olatidoye, 2009; Akpapunam, et al

7.48 % and 10.68%.

× 100

Table 2:

Samples Carbohydrate Moisture Protein (%) Lipids (%) Ash (%)
100:0 84.33±0.11a 9.28 ±0.08b 2.18±0.06c 0.98±0.07c 0.95±0.01c 2.28c
95:5 56.55±0.22d 10.10±0.05c 20.34±0.05b 4.34±0.02b 1.19±0.02c 7.48b
90:10 53.33±0.27c 10.50±0.03ab 21.76±0.04a 4.50±0.02a 1.22±0.01b 8.69b
85:15 48.84±0.32b 12.37±0.10a 22.07±0.01a 4.77±0.01b 1.27±0.01a 10.68a

100% maize ogi; 85:15- 85 
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Table 3:

Parameters WAC Bulk density S.C 70 oC S.C 80 oC S.C 90 oC
100% 2.08±0.02 0.54±0.01 4.08±0.01 4.78±0.01 4.92±0.01
85: 15 7.39±0.01 0.67±0.01 7.93±0.01 8.45±0.01 8.54±0.01
90:10 7.28±0.01 0.63±0.01 7.71±0.01 8.34±0.01 8.49±0.01
95: 5 7.10±0.02 0.61±0.01 7.23±0.01 8.28±0.01 8.44±0.01

WAC: Water absorption capacity; S.C- Swelling capacity

Table 4:

Parameter Colour Mouthfeel Aroma Taste Acceptability
100% 2.7a 2.9a 2.8a 2.9a 3.3a
95: 5 2.4b 2.7a 2.5b 2.6b 2.8b
90:10 2.2c 2.3b 2.3b 2.4c 2.5c
85:15 2.0d 2.2c 2.1c 2.3d 2.3d

to Duncan’s multiple range test

Functional properties: 
notice to have almost the same value of 0.63% except sample 
85:15 that had (0.67%). Bulk density gives an indication of the 
relative volume of packaging material required. Generally, higher 
bulk density is desirable for the greater ease of dispersibility and 
reduction of paste thickness which is an important factor in 
convalescent child feeding (Padmashree et al
density is related to particle size reduction which is evidence on 
the milling of the product.

Also bulk density is an indication of porosity of a product which 

type of packaging material required (Iwe and Onadipe, 2001). 

Sample 85:15 had high water absorption of capacity (7.39%), 
95:5 (7.10%), 90:10 (7.28%). As the inclusion of the almond 
nut increased, the water absorption capacity of the blends 

digestibility of the starch. Its characteristics represent the ability 
of the product to associate with water under condition where it 
is limiting in order to improve handling (Giami, 1993). Water 

can be incorporated into aqueous food formulations especially 
those involving dough handling (Okerie and Bello, 1988; Giami, 
1993). 

properties agreed with the report that proteinous seeds such as 

reported by Adebowale et al
a good thickener.

determine the amount of water that food samples would absorb 
as well as the degree of swelling within a given time (Ijarotimi 

oC, 
8.28 to 8.45 at 80 oC and 8.44 to 8.54 at 90 o

SP when compared to the other complementary diets would 
produce a thick viscous gruel [8-13].
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Sensory evaluation: Table 4 presents the sensory scores associated 

sensory scores of the control porridge and those of the blends 

sample blends was moderately liked by mothers. However, the 
control was liked moderately. Colour is an important sensory 

also shows the suitable raw material used for the preparation, 
provides information about the formation and quality of the 

ranged between like slightly and dislike moderately. However, the 

the control. Sample blend (95:5) was most generally accepted 

the required protein and energy level that will provide basic 
nutrients for the day’s work and eventually reduce the problem 
of protein malnutrition in rural areas (Bilsnorough, 2016). In 
conclusion, it was observed that supplementation beyond 10 % 

Conclusion 

from almond seed, maize compared favorably with weaning food 
(ogi) to meet the nutritional needs of children above six months 

these diets would lead to production of appropriate co qualities 
of the maize ogi-almond nut blends therefore, encouraged its 
utilization in the global preparation of future compleimentary 
foods for young children. Also. Its proximate composition 
inferred that the blends are rich in minerals (from the value 
obtained from ash content), protein which also prevents protein 

can be up to 10%.

Volume 1 Issue 2



J Food Sci Nutr Public Health

SCIENTIFIC EMINENCE GROUP 

References

1. Lopez-Bellido, L. and M. Fuentes, 1986. Lupin crop as an alter-
native source of protein. In Brady,  N. C. (ed.). Advances in 
Agronony. Academic Press, New York, London, Toronto, pp: 
239-95.

2. National Research Council, NRC (2009). Recommended di-
etary allowances, (10th ed., p. 230). Washington, DC: National 
Academic Press.

3. Mashood, S. B., & Rizwana, B. (2010). Nutritional and func-
tional properties of some promising legumes protein isolates. 
Pakistan Journal of Nutrition, 9(4), 373–379.

4. Nwosu, J.N, (2013). Production and Evaluation of biscuits 
from blends of Bambara Groundnut and Wheat Flour  Interna-
tional Journal of Food and Nutrition Science 2.

5. Motuma, A., Azeb, L., & Bekeso, G. (2016). Complementa-
ry feeding: Review of recommendations, feeding practices, and 
adequacy of homemade complementary food preparations in 
developing countries – Lessons from Ethiopia. Frontiers in Nu-
trition, 3–41. https://doi.org/10.3389/fnut. 2016.00041.

6. Udoh, E., & Amodu, O. (2016). Complementary feeding prac-
tices among mothers and nutritional status of infants in Ak-
pabuyo area, Cross River state, Nigeria. Springplus, 2073.  
https://doi.org/10.1186/s40064-016-3751-7. 

7. United States Department of Agriculture, USDA (2018). 
USDA National.

8. Onyango, A., Borghi, E., de Onis, M., Casanovas, M., & Garza, C. 
(2014). Complementary feeding and attained linear growth among 
6–23-month-oldnchildren. Public Health Nutrition, 1975–1983. 

9. Ijarotimi, O., & Keshinro, O. (2012a). Formulation and nu-
tritional quality of infant formula produced from germinated 

Journal of Microbiology, Biotechnology and Food Sciences, 2, 
1358–1388.

-
tein maize (QPM): Genetic manipulation for the nutritional for-

244–253.

11. Tufa, M., Urga, K., Weledesemayat, G., & Mitiku, B. (2016). 
Development and nutritional assessment of complementary 
foods from fermented cereals and soybean. Journal of Food  
Science and Nutrition, 2, 1–8.

12. Shakerardekani, A., Karim, R., Ghazali, H., & Chin, N. 
(2013). Textural, rheological and sensory properties and oxida-
tive stability of nut spreads—A review. International Journal of 
Molecular Sciences.

13. Palacios, O. M., Maki, K. C., Xiao, D., Wilcox, M. L., Dicklin, 
-
  cilobatemoidraC rehto dna ytivitisnes nilusni no sdnomla gni

health markers in adults with Prediabetes. Journal of the Ameri-
can College of Nutrition, 39(5), 397–406.

Volume 1 Issue 2


