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•ABSTRACT

METHODOLOGY

•The diets of Children in poor and developing
countries are almost exclusively comprised of
cereals or starchy root crops. Plant source
foods are deficient in key nutrients. Food
processing techniques enhance nutrient intake
and bioavailability. Study was conducted to
formulate complementary food and evaluate
nutrient content and acceptability. Samples
(Barley, Maize and Broad bean) were obtained
from local market of Hawassa. Soaking,
germination and roasting were applied as
household food processing techniques.
Nutrient analysis and acceptability testing was
done. Result showed significant decrement in
phytate content in processed samples. There
was significant increment in protein and iron
content in 30% broad bean added samples. Test
of 10% broad bean added sample was
preferred over other formulations. All broad
bean added porridge had over all acceptability
to the maize barley control. Thus, inclusion of
processed broad bean can effectively be done
to improve nutrient content and nutrient
availability of traditional cereal based
complementary foods in this region of Ethiopia

Randomized controlled study design was used
for selecting and processing ingredient crops.
Food Ingredients (Barley, Broad bean and Maize)
were purchased in bulk from local market,
Hawassa. Laboratory work was done at HU,
SNFST and EPHI laboratories. Acceptability
testing was conducted at Rural kebele (Titecha,
Sidama zone).

Table 2 Mean phytate and mineral level of processed (P) and unprocessed (UP) samples
Content of Sample (mg)
Barley UP

Barley P

Maize UP

Maize P

Bean UP

Bean P

Phytat
e

123.1 b
(+.05)

114.2 c
(+4.05)

78.7 e
(+.25)

75.5 f
(+.47)

142.6 a
(+1.6)

96.2 d
(+.25)

Iron

5.13 c
(+.07)

5.26 c
(+.16)

3.74 d
(+.07)

3.01 e
(+.01)

9.76 b
(+.24)

10.84 a
(+.63)

Zinc

4.03 a
(+.03)

3.78 c
(+.16)

1.65 d
(+.10)

1.53 d
(+.03)

3.91 b
(+.20)

3.80 c
(+.20)

Values in the same raw and with different superscript letters are significantly different from each other at P<0.05)

INGREDIENT PROCESSING
Table 3 Mean proximate, phytate and mineral composition result of complementary diet

Broadbean

Barley

Maize

Sorting & Cleaning

Component

Barley +
maize

Barley + maize
+ 10 % bean

Barley +maize +
20 % bean

Barley +maize
+ 30 % bean

Protein

11.20d (+.40)

13.17c (+.30)

15.21b (+.65)

17.19a (+.35)

1.69 (+.35)

1.45 (+.50)

1.55 (+.40)

1.33 (+.89)

CHO g/100 g

74.77

73.07

70.89

68.72

Energy kcal/100 g

358

355

358

356

Fiber

2.39 (+.60)

2.81 (+.20)

2.97 (+.30)

3.19 (+.70)

g/100 g

1.73 (+.31)

1.86 (+.25)

2.07 (+.55)

2.23 (+.34)

Moisture g/100 g

10.94 (+.22)

10.45 (+.82)

10.28 (+.55)

10.47 (+.43)

Phytate mg/100 g

89.38c (+.75)

95.42a (+.51)

88.27c (+.30)

93.40 b (+.60)

Iron

mg/100 g

4.82 c (+.20)

5.13

(+.45)

5.67 b (+.40)

7.88 a (+.32)

Zinc

mg/100 g

2.25 (+.25)

2.62

(+.50)

2.44

2.73

Fat

Washing & Soaking
Germination (24h)

Ash

Sun drying for about 4 to 8 hours
Roasting & Milling

g/100 g

g/100 g

g/100 g

c

(+.41)

(+.90)

Values in the same raw and with different superscript letters are significantly different from each other at P<0.05)

Broadbean flour

Maize flour

Barley flour

Packaging in airtight plastic bags & storage at
room temperature

Table 4 Mean response of sensory attributes of mothers and children at Titecha Kebele
Sidama Zone (n =30)
Sample

Figure 1 Flow chart of steps in food ingredients processing

Barley +
maize

AppearAnce

Flavor

Taste

Mouth feel

Color

Acceptability

4.55 a (.57) 4.22 b (.64) 3.76 b (.61) 3.73 a (.57) 4.22 a (.58) 4.22 b (.61)

10 % bean 4.52 a (.54) 4.33 a (.54) 3.80 a (.55) 3.75 a (.47) 4.17 a (.53) 4.40 a (.53)
20 % bean 4.38 b (.56) 4.03 b (.58) 3.58 c (.53) 3.50 b (.54) 4.08 a (.50) 4.20 b (.48)
30 % bean 4.20 b (.48) 3.68 c (.54) 3.53 c (.57) 3.50 b (.50) 3.88 b (.59) 4.10 b (.51)

INTRODUCTION
High malnutrition rates in Ethiopia pose a significant
burden in economic and social development [1].
Major contributing factors to malnutrition among
infant and children are poverty and low purchasing
power of the family [2]. Food based strategies are key
to addressing hunger and malnutrition [3].
Beans are extremely diverse crops in cultivation
methods, uses, the range of environments which they
have been adapted. Beans provide dietary protein
that play essential role in human nutrition, especially
combined with other foods [4]. Complementary food
can be prepared by mixing cereals with locally
available legumes to produce food adequate in
energy and protein. Application of food processing
techniques minimize ant nutritional factors and
enhance nutrient intake and palatability [5].
Following recommendation of FAO/WHO in cereal
pulse mixing is advisable. Feasibility and acceptability
of recommendation deserves testing from local
context.

OBJECTIVES
• To formulate broad bean incorporated cereal based

complementary food
• To measure proximate, iron, zinc and phytate
content of food ingredients and prepared food
products
• To determine acceptability of developed food
products

Values in the same column and with different superscript letters are significantly
different from each other at p<0.05

CONCLUSION

INGREDIENT PROCESSING
Table 1 Percentage proportion of ingredients for preparation of porridge
Ingredients

Sample 1

Sample 2

Sample 3

Sample 4

Bean

0%

10%

20%

30%

Barley+ Maize

70% + 30%

90%

80%

70%

•RESULT
•There was statistically significant mean difference
of phytate between processed and unprocessed
ingredients.
•Iron and zinc content of ingredients showed
decrement after application of processing.
•Addition of 30% broadbean enhanced protein
content of complementary diet by about 50 %. Iron
and zinc content of complementary diet was also
increased.
•Children and their mothers preferred 10% broad
bean added sample. However, mean sensory test
result in the laboratory and the field was about 3.50
and this is good sign for accepting broadbean added
sample food.

•The current processing method
and formulation
demonstrated complementary food with high nutrient quality
•The mean sensory result of all products being above
acceptable score demonstrated possibility of introduction and
increasing pulse content of the diet through time
•The product developed is of low cost in relation to its
nutrient content
•From processing , nutrient analysis and sensory tasting it
was found that there is possibility of preparation of a
nutritionally enhanced and accepted complementary diet.
•This diet can be one solution for problems in protein and
micro- nutrients such as iron and zinc, which occur in
Ethiopia
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