
Commercially produced complementary foods are inaccessible to
rural households in Ethiopia. Globally, undernutrition contributes
to nearly 50% of deaths among children under 5 years of age
(UNICEF/ChildInfo, 2018). In Ethiopia the prevalence of wasting
and stunting is 7% and 37%, respectively, for children younger
than 5 years, the value is higher than the average (6.4%) for the
African region (DHS & ICF, 2021; Global Nutrition Report, 2020).
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Fig(2) Amino concentration (left) and functional properties of flours(right)
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Optimal values for functional properties were 0.86 g/ml, 5.94
ml/g, 4.14 ml/g, 2.96 g/g, 5.0 ml/g, and 1225.3 cP for bulk
density, water absorption capacity, oil absorption capacity,
swelling capacity, swelling index, and viscosity, respectively.
 All formulations were within acceptable limits with scores

ranging from 3.00 to 4.32 on a scale of 5.

Fig(1) Optimal formulation(blue circle) for proximate 

composition,functional properties and nutrient content of composite 

flours

Customized –mixture design optmization using JMP-Pro software
with three points was used to optimize the ingredients. AOAC and
other standardized methods were used to qunatify the macro and
micronutrients contents. A five-point hedonic scale was used for
the determination of organoleptic properties, and standard
methods were used for the analyses of nutritional composition
and functional properties.



Conclusions

The finding witnessed locally available crops could be used for
the formulation of nutrient-and energy-dense complementary
foods. We further observed that by optimizing the ratios of
kidney bean, maize, and kocho flours, the content of limiting
amino acids and the protein also improved.
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