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Abstract

Protein malnutrition because of cereal-based diets is a common problem of low-
income societies in Ethiopia. Hence, consumption of low cost and protein rich foods
formulated from cereal-legumes blends is recommended to alleviate the problem of
malnutrition in most cases. Therefore, this study was carried out to determine the
nutritional quality and acceptability of porridge formulated from different proportions
of finger millet (FM) and common bean (CB) composite flours (50%FM:50%CB,
62.5%FM:37.5%CB, 100%FM, 87.5FM%:12.5CB and 75%FM:25%CB). Functional
properties and proximate compositions of the composite flours were characterized
and sensory attributes (appearance/color, aroma, mouth-feel, taste and overall
acceptability) of porridge prepared from the five composites in a mixture design were
evaluated using a 5-point hedonic scale. It was observed that the difference between
the treatments (formulations) was not significant (P>0.05) for all the sensory
attributes, except for aroma and overall acceptability of the porridge. However, the
nutritional and functional properties of the composite flours showed significant
differences among the treatments. In general, it was concluded that 50% FM to 50%
CB ratio resulted in the highest protein content of the composite flour, while porridge
with acceptable quality could be prepared from composite flours of 87.5% FM and
12.5 % CB.

Introduction

Problem of protein energy malnutrition among children is very common in Ethiopia,
mainly because of cereal-based diets. In a society with low income, it is very difficult
to live on foods of high protein value, such as egg, milk and meat, due to their
expensiveness or high price. Low cost, protein-rich and high-energy food formulation
based on cereal-legume mixtures has been suggested as the best means to alleviate the
problem for such societies (Akobundu and Hoskins, 1987; Okaka et al., 1992). In line
with this, common bean (Phaseolus vulgaris L.), as one of protein-rich crops, is the
world’s most important food legume for direct human consumption mixed with cereals
to formulate nutritious diets. Average per capita consumption of common bean in the
main production areas is higher in Africa and estimated at 31.4kg/year (Singh and
Raghuvanshi, 2012). On the other hand, finger millet (Eleusine coracana) is a good
source of nutrients especially of calcium and other minerals and fiber.

Total carbohydrate content of finger millet has been reported to be in the range of 72 to
79.5%. It is also a good source of iron, magnesium, dietary fiber and gained
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importance because of its functional components, such as slowly digestible and
resistant starch. Processing finger millet using traditional as well as modern
techniques for the development of value added and acceptable food products
would be the possible solution for its promotion and enhancement of
consumption, improvement of its nutritional status and, thereby, its increasing
profitability for better livelihood of the community.

Finger millet is an important staple food for people in low socio- economic group and
for those suffering from metabolic disorders like diabetes and obesity. It is important
because of its excellent storage properties and nutritive value (Veenu and Patel, 2013).
On the other hand, despite high production and productivity potential of beans, their
consumption and potential role in food product development has not been well
exploited in Ethiopia. Hence, incorporation of beans in Ethiopian diets through
appropriate technologies of blending with cereals such as finger millet flour got an
attention to increase nutritional composition of the composite food product and
enhance the utilization of both crops in the country. Therefore, the objective of this
study was to develop finger millet-based food product (porridge) fortified with
common bean by evaluating sensory attributes (acceptability) and nutritional quality of
the product made up of different proportions of the composite flours.

Materials and Methods

Sample collection and preparation

Common bean (Phaseolus Vulgaris L.), variety Roba, and finger millet (Eleusine
coracana L.), variety Tadesse, were collected from Melkasa Agricultural Research
Centre. Seeds of common bean were manually cleaned by hand picking the chaff and
stones. The cleaned beans were washed with water in order to remove the adhering
dirt. The beans were soaked in water for about 10 minutes and pounded gently in a
mortar to dehull. The beans and finger millet grain were sorted, roasted and milled by
Cyclone sample mill (Model: 3010-019) to obtain flour.The flour formulation was
standardized using design expert and Minitab software.

Formulations of composite flours

Composite flours of finger millet (FM) and common bean (CB) were prepared as
shown in Table 1 below. Hundred percent (100%) finger millet flour was used as a
control and represented by Runs;, while composite flours of 50%FM:50%CB,
62.5%FM:37.5%CB, 87.5%FM:12.5CB and 75%FM:25%CB flours were represented
by Runy, Run,, Run, and Runs, respectively.



Table 1. Formulation of finger millet-common bean composite flours

Ingredient Runi | Runz | Runs | Runs | Runs
Finger millet flour (g) 50 62.5 | 100 875 | 75
Common Bean (g) 50 375 | 0 125 | 25
Water (L) 0.75 075 [ 075 | 075 | 0.75
Salt (tea spoon) 1 1 1 1 1

Porridge preparation

A thick and consistent porridge was prepared from all the formulations, including the
control (100% finger millet, Runs), by cooking with warm water and stirring until
desired consistency was attained. The porridge was kept until it got cool to a mild
temperature and served to panelists with plastic plates.

Sensory evaluation of the porridges

Each porridge sample was evaluated by a semi-trained panelists of 25 people briefed
with scoring method of sensory attributes using a 5- point hedonic scales, where 5
stands for like very much, 4 for like, 3 for neither like nor dislike, 2 for dislike and 1
for dislike very much. The sensory attributes used for evaluation were
appearance/color, aroma, taste, mouth-feel and overall acceptability.

Composition study

Proximate composition including moisture, ash, fat, fiber and protein contents of both
the composite flours and porridge samples were determined following AOAC methods
(AOAC, 1990), while carbohydrate content was determined by difference method.
Mineral content of the flour was also determined using the standard procedure
developed by AOAC (AOAC, 1990).

Functional properties
Bulk density, water absorption capacity, swelling power and dispensability of the
composite flours were determined using standard methods (Hassan et al., 2013).

Statistical analysis

Triplicate samples were considered for proximate composition, functional property and
sensory evaluation. The data obtained was, subjected to analysis of variance (ANOVA)
and least significant difference (LSD) test was employed to separate the means as
described by (Ihekoronye and Ngoddy, 1985).

Results and Discussion

Proximate composition of composite flours

Results of the statistical analysis showed that mean proximate values of the treatments
were significantly different (P<0.05), except for protein content. The proximate
composition values of the composite flours ranged between 7.9873 and 9.091 % for
moisture, 2.2083 and 3.4497 % for ash, 8.8430 and 14.4860 % for protein, 1.0603 and
1.5167 % for crude fat, 1.5190 and 7.4817 % for crude fiber and 68.720 and 79.2290%



for carbohydrates (Table 2). It was found that moisture content of the composites was
low (less than 12%) and such a low moisture content of the formulations is a good
indicator of the potential of composites to have longer shelf life. In line with this, it has
been reported that materials, such as flour and starch, containing more than 12%
moisture content have less storage stability than those with lower moisture content
(Louise et al., 1991). In the present study, sample Run; (100% FM flour) had the
highest moisture content (9.0697%), which was significantly differed from the other
treatments, while Runs had the lowest value (7.90%). On the other hand, sample Run,
(50% FM and 50% CB) had the highest ash value (3.4497%) and followed by Run, and
Runs with mean values of 3.091% and 2.841%, respectively. Such a high ash value of
food samples is an indication of high mineral content (Rupérez, 2002). Hence, high ash
value of the flour sample Run; may likely be due to the substitution of finger millet
with fifty percent common bean flour that is rich in K and P contents. The control
sample Run; had the lowest ash value (2.2083%), indicating that ash content of the
flour samples increased with an increasing substitution of finger millet with common
bean flour (Table 2).

The composite flours had protein content ranging from 10.215 - 14.480%. The control
sample (100% FM) had the lowest protein content (8.8430%), while sample Run;
(50%FM: 50%CB) ranked first (14.486%), followed by Run, (62.5%FM: 37.5%CB)
(13.1140%). The increase in protein content with addition or increasing proportion of
common bean is quite expected and has been recommended to alleviate the problem of
protein malnutrition in low-income society (Okaka et al., 1992). Runs (75%FM:
25%CB) showed the lowest crude fiber content (1.5190%), which had the highest
value for Run; (7.4817). Though most of the samples had statistically similar values,
sample Run; (50FM:50CB %) significantly differed from the rest of the samples in
crude fiber content. The USDA (2005) that the fiber content of finger millet was found
to be 3.6% has reported it.

Similarly, carbohydrate content of the composite flour samples showed significant
difference, with the highest value for Runs (76.34%), followed by Run; (74.292%),
while Run; had the lowest value (62.27%) (Table 2). In general, the carbohydrate
content of the composite flours increased with decreasing proportion of common bean.
This shows that addition of common bean contributed less to the carbohydrate content
of the composites. The composite flours were significantly different in their fat content,
but sample Run; and Run, had almost similar values. It was observe that Runs; (100%
FM) had the highest fat content (1.5167%), followed by Run; (50 FM: 50% CB)
(1.3247%) and Run, (62.5 FM: 37.5% CB) (1.1747%), while Run, had the lowest value
(1.0605%) (Table 2). Crude fat content in finger millet has been reported to be in the
range of 1.3 and 1.8% (Bhatt et al., 2003). The present study showed that fat content of
finger millet is not affected by substitution of finger millet flour with 50% common
bean flour. In general, fiber (4.043%), protein (8.843%) and carbohydrate (74.292%)
contents of the control sample in the present study showed greater values
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Table 2. Proximate analysis and functional properties of finger millet (FM)-common bean (CB) composite flours

Treatment Proximate composition (%) Energy (Kcal/g)
Moisture Protein Crude fibre Fat Ash CHO

Run1 7.9873+0.1853v 14.4860+0.18762 | 7.4817+1.92642 1.3247+0.02500 3.4497+0.06542 65.271+£2.1888¢ 330.950¢

Run2 9.0697+0.36492 13.1140+0.2369> | 4.317+1.7784b 1.1747+0.0245> 3.0910£0.0295¢p 69.234+2.1785°b 339.960b¢

Run3 9.091+0.36322 8.8430+0.1922¢ 4.0493+1.81520 1.5167+0.05202 2.2083+0.0798¢ 740..292+2.37472 | 346.1902

Run4 8.9443+0.30212 11.729+0.0708¢ 2.5203+1.3972> 1.0603+1.39724 2.4420+0.0286¢ 73.298+1.16432 349.71020

Run’5 7.900.110 10.21£0.324 1.51+1.420 1.13£0.03¢ 2.84+0.01¢ 76.38+1.492 356.6102

Mean 8.5993 11.677 3.9775 1.2431 2.8064 71.697 344.680

CV 3.31 1.87 42.3 2.84 1.78 2.70 2.190

LSD@5% | 0.5177 0.3967 3.0610 0.0643 0.0911 3.5257 13.712

Means followed by the same letters wi

thin a same column are not significantly different at 5% probability level. All values are means of triplicates. Run; = 50%FM:50%CB,

Run; = 62.5%FM:37.5CB, Run; = 100%FM:0%CB, Run, = 87.5%FM:12.5%CB and Runs = 75%FM:25%CB
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than which have been reported by Amir et al. (2016). The caloric value of composite
flours was significantly different (P<0.05) for the treatments. The highest and lowest
energy values were recorded for Runs and Run; with mean values of 356.61 Kcal/g and
330.95 Kcal/g, respectively.

Functional properties of composite flours

Mean values of functional properties were significantly different (p<0.05) for the
treatments. Bulk density, water absorption capacity, swelling power, water solubility
and dispensability values ranged from 0.75 - 0.9207g/mg, 117.5 - 145.102g/g, 120.360
- 145.8309/g, 6.0383 - 14.530% and 65.167 - 77.333%, respectively (Table 3).

Bulk density is a measure of heaviness of flour and is generally affected by the particle
size and density of the flour. It is very important in determining packaging
requirement, material handling (Karuna et al., 1996) and application of wet processing
method in the food industry (Hassan et al., 2013). In the present study, bulk density of
Run; was the highest (0.9207g/mg), followed by Run, and Runs with mean values of
0.8247g/mg and 0.8200g/mg, respectively (Table 3). The increase in bulk density of
composite flours could probably be due to the substitution of finger millet flour by
common bean flour. It has been reported that high bulk density is a desirable
characteristic for the packaging of food materials of high nutrient contents (Hassan et
al., 2013).

The lowest bulk density (0.725g/mg) was observed for the control sample Run;
(100%FM), which was nearly greater than the result reported by Amir et al. (2016)
(0.67g/ml). Low density, however, has been found to be useful in the formulation of
complementary foods (Akpata and Akubor, 1999). Nevertheless, as discussed earlier,
change in bulk density is generally affected by particle size and density of the flour and
is very important in determining packaging requirement and material handling (Karuna
et al., 1996).

Water Solubility of finger millet and common bean composite flour was significantly
affected by the treatments. The composite flour Run; (50%FM: 50CB %) was found to
have higher water solubility index (14.530%), followed by Runs and Run, with mean
values of 11.3170, 11.047%, respectively. The lowest value for the control sample
(Runs) could be because of high content of starch and low contents of protein and fat in
finger millet. In line with this, Wang and Seib (1996) have reported that higher amount
of protein and fat could inhibit the swelling power of starch granules. Similarly,
swelling power of the composite flours ranged from 120.36 - 145.83g/g, where sample
Run, (67.5% FM: 37.5% CB) showed significantly (P< 0.05) different (except for
sample Run,) and the highest value (145.83 g/g), while sample Run; (100% FM) had
the lowest value (Table 3). Such variations in the swelling capacity may indicate the
degree of exposure of the internal structure of starch present in the flour to the action of
water (Ruales et al., 1993). In line with this, it has been reported that swelling power is
regarded as quality criterion in some good formulations such as bakery products and is
an indication of the presence of amylase, which influences the quantity of amylose and
amylopectin present in the flour. Swelling power is also related to the water absorption
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index of starch-based flour during heating, as the higher the swelling power, the higher

is the associated forces (Loss et al., 1981).

Table 3. Functional properties of composite flours

Treatment Functional property
Bulk density Water absorption Swelling power Water solubility Dispensability
(9/mg) capacity (g/g) (9/9) index (%) (%)
Run1 0.9207£0.02542 | 144.530+7.35282 | 144.84+6.36312 14.530+0.74652 | 65.167+0.2887¢
Run2 0.8247+0.0275° | 145.100£17.9792 | 145.83+3.71082 11.047+0.2023" | 66.500+0.5000¢
Run3 0.7250£0.02104 | 117.50+15.949> 120.36+0.5971¢ 6.0383£0.6046¢ | 77.333+0.28872
Run4 0.7777£0.0251¢ | 137.300+4.003720 | 136.990+4.2807°> | 7.9810£0.2506¢ | 73.833+0.2887>
Run 5 0.82+0.02¢ 139.07+1.812 137.21+1.10 11.31£1.49° 68.50+0.50°
Mean 0.8136 136.70 137.05 10.183 70.267
CV 3.00 8.35 2.810 7.92 0.55
LSD (0.05) 0.044 20.759 7.0140 1.4667 0.7046

Means followed by the same letters within a column are not significantly different at 5% probability level. All
values are means of triplicates. Run; = 50%FM:50%CB, Run, = 62.5%FM:37.5CB, Run; = 100%FM:0%CB,
Run, = 87.5%FM:12.5%CB and Runs = 75%FM:25%CB.

On the other hand, the water absorption capacity (WAC) measures the volume
occupied by the starch after swelling in excess water, which maintains the integrity of
starch in aqueous dispersion and it is important in the development of ready to eat
foods, as a high absorption capacity may assure product cohesiveness (Housson and
Ayenor, 2002). The highest WAC was for Run, (145.10g/g) and the lowest value was
for Runz (the control) (117.50¢/g). This result was quite in agreement with some
previous findings on beans flour (123.4 to 138.0g/g). Dispensability of the composites
showed that the control sample Run; had the highest value, which was 77.333%,
followed by Runjand Runs with values of 73.833% and 68.5%, respectively, while
Run, exhibited the lowest value (65.167%) (Table3). The highest value for the control
sample could be attributed to its higher starch and lower protein content, water
solubility and water absorption capacity, because of lower inhibition of the swelling
power of the starch granules (Wang and Seib, 1996).

Proximate composition of porridges

Proximate composition of porridge made up of the different finger millet and common
bean flour blends is shown in Table 4. Moisture, ash, protein and fat contents of
porraidge samples ranged between 7.969 and 9.1223%, 1.886 and 3.212%, 8.142 and
12.77% and 0.766 and 0.910%, respectively. It was observed that moisture and fat
contents of the porridge samples significantly decreased with increasing substitution of
finger millet with common bean flour. On the other hand, protein (except for Runs) and
ash values of the samples increased with increasing proportion of common bean flour
(Table 4). Hence, protein content of sample Run; (50%FM: 50%CB) was significantly
higher (12.770%), while the control sample had the lowest value (8.142%) (Table 4).
The protein content of porridge sample Run; (50%FM: 50%CB) observed in the
present study was greater than the value (12.42%) previously reported for 20%
soybean: 80% sorghum porridge. Fiber content of the porridge samples was ranging
from 3.52 % (Runs) to 3.936 % (Run,), while carbohydrate content was found to be
within a range of 71.672% for Run, to 76.483% for Runb5. The highest caloric value of
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porridge (347.430 Kcal/g) was obtained for Runs and the lowest was for Run, (344.280
Kcal/g) (Table 4).In general, proximate composition of porridge samples followed the
same trend as observed for the composite flours.

Table 4: Proximate composition of Porridges

Treatment Proximate composition (%) Energy
Moisture Ash Protein Fat CHO Fiber (Kcallg)
Run1 7.969° 3.2122 12.770a 0.7750 71.672b 3.601 344.740
Run2 7.994b 2.974b 11.5122 0.780b 72.804> 3.936 344.280
Run3 9.1222 1.8864 8.142b 0.9102 76.206° 3.733 345.580
Run4 8.8252 2.074¢ 11.6972 0.903a 73.104> 3.396 347.330
Run’5 8.3480 2.232¢ 8.65030 0.7667° 76.4832 3.520 347.430
Grand 8452 2476 10.554 0.8269 74.054 3.637 345.870
mean
CV 2.57 3.91 13.22 1.00 2.100 9.520 0.510
LSD (0.05) | 0.5177 0.76 25389 0.0151 2.822 0.630 3.183

Means followed by the same letters within a column are not significantly different at 5% probability level. FM
= Finger Millet and CB = Common Bean. All values are means of triplicates. Run; = 50%FM:50%CB, Run,
= 62.5%FM:37.5CB, Run; = 100%FM, Run, = 87.5%FM:12.5%CB and Runs = 75%FM:25%CB

Mineral content of composite flours

Mineral contents of composite flours of finger millet and common bean including the
control sample are shown in Table 5. It was observed that mineral content of the
composite flours ranged from 1809.3 to 3118.1mg/kg for Ca, 741.24 to 2016.0mg/kg
for Mg, 31.931 to 59.585mg/kg for Na, 2904.5 to 6926.8mg/kg for K, 250.10 to
449.99mg/kg for Fe, 21.314 to 24.542mg/kg. Besides, for Zn, 1822.2 to 5548.6 mg/kg
for P and 112.57 to 156.18mg/kg for S. Results of the statistical analysis showed that
the composite flours were significantly different (P<0.05) from each other for all
minerals. Sample Run; (50 FM: 50% CB) had higher K, S, and P contents than did the
control sample (100%FM)| which exhibited higher values of Fe, Na, Ca and Zn,
followed by Run, (87.5 FM: 12.5% CB) with values of 400.1mg/kg for Fe and
23.735mg/kg for Zn (Table 5). This result indicates that addition of common bean has
negatively affected mineral content of the flour, except for K, P and S, which showed
increasing values with an increase in proportion of common bean flour in the
composites.
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Table 5: Mineral content of finger millet (FM)-common bean (CB) composite flours

Treatment Minerals
Ca (mglkg) Mg (mglkg) Na (mglkg) K (mglkg) P (mglkg) S (mg/kg) Fe (mg/kg) Zn (mg/kg)

Run1 1809.3+9.161¢ 741.24+632.34° | 51.931+0.2102¢ | 6926.8+30.8442 5548.6+2385.52 | 156.18+0.81062 250.10+£1.0197¢ 21.314£0.1377¢
Run2 2136.5+11.290¢ | 774.62+577.170b | 53.845+0.2133d | 5921.2+23.349p 2550.2+6.3264> | 145.28+0.8691> 300.07+1.31274 22.121d
Run3 3118.1£17.8122 | 1111.126.16322> | 59.585+0.49562 | 2904.5+5.7879¢ 1822.2+8.80110 | 112.57+1.4502¢ 449.99+2.21972 24.542+0.15042
Run4 2790.9£15.624> | 1110.124.17272> | 57.672+0.3822> | 3910.1+9.2871d 2064.9+£5.5805° | 123.47+1.2160d 400.10£1.91410 23.735£0.1454b
Run 5 2463.7£13.402¢ | 2016.0£786.152 | 55.758+0.2821¢ | 4915.6+16.025¢ 2307.5£4.3205° | 134.37+1.0145¢ 350.04+1.6117¢ 22.928+0.1420¢
Grand mean 2463.7 1150.6 55.758 4915.6 2858.7 134.37 350.04 22.928
%Y 0.56 4518 0.60 0.39 37.32 0.82 0.48 0.62
LSD (0.05) 25.109 945.69 0.6093 35.212 1940.9 1.9968 3.0381 0.2602

Means followed by the same letter within a column are not significantly different at 5% probability level. All values are means of triplicates. Run; = 50%FM: 50%CB, Run, =
62.5%FM: 37.5CB, Run; = 100%FM: 0%CB, Run, = 87.5%FM: 12.5%CB and Runs =75%FM: 25%CB.
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Sensory properties of porridge samples

Results of sensorial evaluation of porridge samples showed that there was no
significant difference (P>0.05) between the treatments, except for aroma and overall
acceptability. Though the porridge samples were not significantly different in their
appearance, Runz (100%FM) had the highest score value (3.8153), followed by Run,
(3.7320) and Run; (3.7083), while Run, exhibited the lowest (3.5597). Similarly,
porridge sample Run; (100%FM) had the highest aroma value (3.9763), followed by
Run, (87.5FM:12.5%CB) with a value of 3.9107, while Run, had the lowest value
(3.2917). The treatments were not significantly different for taste, though porridge
sample Run, had the highest (4820) and Run; (50FM:50%CB) had the lowest mean
score value (3.1250) (Table 6). The lowest score value of taste for Run; could be
attribute to the more enhanced beany flavor at higher proportion of common bean flour
in the composite Mixture.

On the other hand, despite lack of significant difference between treatments, the
control sample had the highest mouth-feel value (3.8097), followed by Runs (3.6727),
while Run; had the lowest value (3.4940). Overall acceptability of the porridge samples
was significantly affected by the treatments, where Run, (87.5FM:12.5%CB) had the
highest value (4.1787), followed by the control Run; (3.9107), while Run, scored the
lowest value (3.3810) (Table 6). In general, the porridge sample composed of
87.5%FM and 12.5%CB was rated by the panelists as highly acceptable, probably
because of its superior taste, while Run, (67.5FM and 32.5CB) ranked least (3.3810)
(Table 6). The control sample Run; (100%FM) also ranked better than did the other
treatments, probably due to its higher appearance, aroma and mouth-feel values. On the
other hand, lower score values of sensorial properties for porridge sample Run,
(67.5FM:37.5CB) might have contributed to its least overall acceptability. In general,
porridge prepared from composite flours were appreciated by the panelists in the order
of Run, (87.5FM:12.5%CB), Run; (50FM:50CB %), Runs (75FM:25%CB) and Run,
(62.5FM:37.5%CB) as compared to the control (100% FM).

Table 6: Sensorial properties of finger millet (FM)-common Bean (CB) porridge

Treatment Sensory Attribute

Appearance Aroma Taste Mouth feel Overall acceptability
Run 3.7083£0.31462 | 3.7023+£0.3982> | 3.1250+0.21652 | 3.494+0.32052 | 3.7440+0.3275abc
Run2 3.5597+0.16862 | 3.2917+0.2602> | 3.1607+0.4084= | 3.5713£0.17582 | 3.3810+0.2411¢
Run3 3.8153£0.28272 | 3.9763£0.49022 | 3.2560+0.11612 | 3.8097+0.41372 | 3.9107+0.1932ab
Run4 3.7320£0.23372 | 3.9107£0.07792 | 3.4820+0.2027= | 3.5237:0.04102 | 4.1787+0.26672
Runb 3.5773£0.2501a | 3.7857+0.1394ab | 3.4403+0.11322 | 3.6727+0.59782 | 3.7023+0.1339bc
Grand Mean 3.6785 3.7333 3.2928 3.6143 3.7833
CcV 6.93 8.40 7.20 10.08 6.38
LSD@5% 0.4635 0.5707 04313 0.6629 0.4394

Means followed by same letters within a column are not significantly different at 0.05 P level. All values
are means of triplicates + standard deviation. Run; = 50%FM: 50%CB, Run, = 62.5%FM: 37.5CB, Runs
=100%FM:0%CB, Run, = 87.5%FM:12.5%CB and Runs =75%FM:25%CB.
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Conclusion

It was observed that composite flour with highest protein content was achieved by
blending 50% finger millet with 50% common bean. Porridge of acceptable quality
was prepared from composite flours of 87.5% finger millet and 12.5% common bean.
Therefore, it was concluded that the use of common bean in combination with finger
millet in appropriate proportions could enhance utilization of both cops and alleviate
the problem of protein malnutrition by avoiding relying on a single crop
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