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1. Introduction
• Food insecurity and malnutrition are major public
health problems for developing countries.

• Post-harvest losses in terms of quantity are linked to
food insecurity (reduce the availability). Qualitative
losses are related to nutritional insecurity (reduces
the amount of macro and micro nutrients).

• Vitamin A deficiency (VAD) remains a serious public
health problem in developing countries.



• Pre-school aged children and women during
pregnancy or lactation tend to suffer the most wide
spread and severe effect of VAD.

• Other segments of a population can also be
vulnerable to the deficiency as a result of
consumption of Vitamin A deficient staple diet or
lack of access to Vitamin A rich foods due to climatic,
seasonal, and economical factors.
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• Knowledge gap in the community for value addition

procedures and value added products could

contribute VAD in the consumer.

• However, consumption of products made from

composite flours has increased continuously.
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• In areas around Hawassa, fruits like avocado and

pineapple and cereals like maize are dominantly

cultivated.

• Development of value added products from these

commodities are very important, because these products

could contribute for reduction of malnutrition and food

insecurity.



2. Objectives
• To develop flat bread from maize, OFSP and
pineapple flour blends

• To develop thin porridge from maize flour, OFSP flour
and avocado pulp

• To determine the proximate compositions of
composite flours

• To determine the functional properties of thin
porridge

• To carry out sensory evaluation of flat bread and thin
porridge



3. Materials and Methods
3.1. Sample collection and preparation 

• Freshly harvested locally available matured Smooth

cayenne pineapple varieties and avocado fruits were

obtained from Hawassa Zuria local markets.

• The deep orange colored Tula variety orange-fleshed

sweet potato was used.

• Maize samples were collected from local markets.



• The pineapple pulps were dried at 70 ℃ for 7 hrs

using an oven dryer.

• The dried pulp was milled using a mechanical miller

(Commercial Hammer Mill, Pfeuffer, Germany) and

sifted with a 250 micron sieve to get a fine flour of

desired particle size.

• OFSP flour were prepared using the procedures

employed by (Hagenimana et al., 1999) with minor

modifications.



3.2. Development of flatbread 

• Composite flours in a blending proportion of maize,

OFSP and pineapple flours; 100:0:0, 80:15:5,

70:20:10 and 60:30:10 respectively were prepared.

• Dough was prepared by mixing the blended flour

with 1% iodized salt and water.

• The baking process was conducted with 140 ⁰C for 10

minutes until a brown color developed.



3.3. Development of thin porridge 

• Thin porridge was prepared from maize flour, OFSP flour

and avocado pulp in the proportion of 100:0:0, 80:15:5,

70:20:10 and 60:30:10 respectively.

• The composite flours developed from maize and OFSP

flours were added to boiled water and allowed to stay for

15 min at 85 °C.

• Avocado pulp was added with continuous stirring after

the porridge was removed from the stove and allowed to

cool.



3.4. Proximate composition and beta carotene analysis 

• The proximate compositions (moisture, protein, crude

fiber, fat and ash) of composite flour and flatbread were

analyzed following standard procedures (AOAC, 2000)

and carbohydrate contents were done by difference.

• ß-carotene content was analyzed by open column

chromatography spectrophotometer method using

(Brown M. et al., 2004) method with minor modification.



3.5. Determination of functional properties 

Bulk density, water absorption capacity, oil absorption

capacity and viscosity of thin porridge were determined

according to (Espinola K. et al, 1997) with minor

modification.

3.6. Sensory evaluation 

Thirty panelists and five point hedonic scale (1= dislike

very much, 2= dislike, 3= neither like nor dislike, 4= like,

5= like very much) were used.



3.7. Experimental design and data analysis 

• Completely Randomized Design (CRD) was used to determine

the blending effect on the proximate composition of

flatbread, functional properties and beta carotene content of

thin porridge .

• Randomized Complete Block Design (RCBD) was used to

investigate the organoleptic characteristics of flatbread and

thin porridge.



4. Results and Discussions
4.1. Proximate compositions of flours 



• The moisture content of pineapple flour was higher than

both flours; this might be due to the hygroscopic nature

of fruit flours.

• The level of crude protein in pineapple and OFSP flours

were found to be lower than that of maize flour. This is

due to the fact that fruits and root crops are poor source

of crude protein.

• OFSP flour has got higher level of β-carotene content

than both flours.





• The crude fiber content of the flat-bread has increased

with an increase in the level of OFSP and pineapple

flours.

• It was observed that with an increase in the proportion

of OFSP flour, the ash content of the flat-bread increased.

• Vitamin A contents were also observed to be increasing

with addition of OFSP and pineapple flours.











Conclusions and Recommendations

• Incorporation of OFSP and pineapple flours to locally

available products like flatbread increases vitamin A

content and this would support for reduction of

vitamin A deficiency.

• Flatbread prepared from 80% maize, 15% OFSP and

5% pineapple flours was preferred in overall

acceptability.



• Addition of OFSP flour and avocado pulp for thin

porridge development increased retention of beta

carotene content.

• Thin porridge prepared from blends of 80% maize

flour, 15% OFSP flour and 5 % avocado pulp was

preferred more than other blends in overall

acceptability.
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