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Developmentof High Protein Flour Using Cow Pea
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ABSTRACT. Improvement of the nutritional quality of cereals is intpot in reducing malnutritionin
disadvantages eomunities The focus of this study was to devetoputritionally rich wheatcow pea flour
blend. Different quantities of @w pea flourwere blended with wheat flouthe flours were tested faolour,
falling number, water andrptein content Sensory evaluation was carried out on the cow pea blended bread
sampledo evaluate qualityThere wasan increase in protein contemf cow pea blended flouthe volume of
bread increased with increasing cow pea protdihe paldability and texture of the blenddateadwas highly
acceptabe.:

KEYWORDS: blend, cow peajoughflour, protein content, wheat

l. INTRODUCTION

Many communities in developing countries rely on wheat flour as their staple ftloglpreparation of
bakery products. Howevewheat flour has low nutritical value to overcome malnutrition and under nutrition
that are prevalent in developing countri8gveral methods have been employed to improve the nutritional
quality of cereals such as amino aduattification, supplementatiorand complementation with protein
concentrated and isolates of their protein rich sources such as grain, legumes corpiragtice)1].
Bright [2] indicated that food legumes are used for protein enrichment of bread and délekie] indicated
that in cereal legume fortification provideigher protein flours These flourslead to longer baking times
because water is held more firmly by the protein. Higher protein also leads to decrease in breagsspfide
The combination of cereals ditegumes provides a gobdlance of amino acids.

Cow pea legume is a rich sourcepobteins that can be used to blend wheat to form wieatpea
flour [5, 6]. In addition to proteinyitamin A and mineral content, cow pea seed coats contain flavonoids,
antioxidantghat protectells from damage caused by free radif@lsWheat alonés low in lysine but high in
methonine.Lysine isan essential amino acighich cannotbe synthesizeby the body. Lysine is required for
growth [8]. Another important nutritional advantage is the compldaargreffect of wheat and cow pea which
combinesmethionine and lysinaVhen blended with cow peavheatmay produce high protein flour for bread
making due to the complementary effect. A blend of cereals and legumes will be an added advantage since
cereals suclaswheat are alsautritious[9]. There ismounting evidence highlighted in recent review that low
glycemic index foods can play an important role in a healthy[titgt Cow pes are considered to levaluable
dietary source of slowly digestible starehform of starch that is considered bedciafito health since it results
in relatively lowpost meal blood glucose level compared with more readily digested starch (important to
diabetic patients). Cow peas contain phytonutrients dietary fibrethatlower cholesterol and reduce overall
risk o heart disease Vitamin C and potassium presentwheat cow pea flour also haleduce incidences of
heart diseas§l1]. Nutrient composition of cow peas suggettat they are a very good source of proteins,
carbohydrates, thiamine, riboflavin, calciuion and soluble fibr§7]. Cow pea is high in protein (286%),
abouttwo or three times higher protein tharost cereal$12]. There is evidence in literature linking cereal
legume blending and increase in overall nutrieAtsna[13], evaluatedorotein quality of various combinations
of sorghum with cereals and legumes. In a study done by Hfl¥hwheat flour in a standard bread
formulation was partially replaced with cow pea flour at different levels. Increasing levels of cow pea flour
resuled in changed flour quality characteristics such as ash, protein and ddtMiatters[15] reported that
the wheat bread blended with 15% cow pea exhibited a good quality that did not compromise sensoryquality.
Nigeriacow peaamalablend was produced form yam flour and cow pea f{&6f. Amala produced from these
blends was not significaly different in tasteand texture from the unblended yam flour.

This study focuses on developiadnedthy nutritive product wheatcow pea flour. In Zimbabwe cow
pea has not been effectively utilizedflour though cow peaarereadily available and aie popular part of the
traditional food system. Development of wheatv pea flour can be an opportunity for the appraisabef pea
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farmers. According to Chadta7], cow pea can be grown in any type of soil although digined slightly
heavy soi arebetter. It is grown in alseason

. METHOD
2.1 Preparation and blending of cow wheat flours
Wheat (1 kg) cow pea (1 kg) weseparately ground to fine powders (flours). After grinding the
individual flours were tested for moisture contewitheat cow peablends of different percentage weight
compositions were produced by thoroughly mixing the flours. The blends were then takentrition
composition

2.2 Flour tests
2.2.1 Protein, water absorption and noisture content

Protein content, moisture content and water absorption of the cow wheat flours were determined using
the near infrared refractometry analyégpectrast2400).A sample of flour was put into a cuvett and placed in
the near infared refractometry (NIR) anabs After 25 seconds the results were recorded for protein content,
water absorption and moisture content. Wheat flour was used as the control sample.

2.2.2 Falling number

About 7 g ofeach blend oflour was thoroughly mixed witl25 ml of distilledwater. The dough was
transferred int@ test tube andeated in a falling number machi@®ILF. The time of descent of a viscometer
stirrer in gelatisedflour suspension which was more or less liquefied by the edphdase wasecorded as the
falling number

2.2.3 Colour

Separatdlour sample weremixed with water in a test tube to formslurry. The test tube was then put
in the Kent Jones colour ripder machingHunterlab D259SM) and the reflection of lightrom the surface of
flour at 530nm wavelength wadetermined

2.2.4 Farinograph

About 300g of each blend oflour was mixed with 67l of water in a Rrinograph mixer bowl.
Mixing and recordingpf measurements on the FarinogapnapendeMLNJ15/15A) occurredsimultaneously
until the dough deeloped to its maximum viscosity.

2.2.5 Preparation of bread

Separatelougls weremadeby thoroughly stirring 150 ml of water with a mixture280g of flour, 59
of salt, 5g o sugar, 7.5 of yeast and 2.§ of fat. The dough was lefo rise in a proof box at 3Q°for 30
minutes When the dough had approximately doubledsize it was kneaded to redistribua@g pockets and
ingredients and returned tioe proof box for a further 15 minutes before being molded in a pan and left to rise
for a further 20 minutes in a proof box. Baking was daren oven seat 135°C.

2.3 Sensory evaluation tests
The questionnaires were distribdtéo a panel of ten peanl Qpen ended questions weunsedto
evaluate theuality of bread samples.

M. RESULTS

3.1 Flour quality
3.1.1 Protein, water absorption and moisture content

Table 1 shows the moisture capacify;otein and watercontentof different blends of flourProtein
content increases with increasing percentage weight compositamwabea Aletor [18] reportedthat thecow
peaprotein content ranged from 2526.4% Hence blending wheat with cow pea would increase the overall
protein content of whedtour. In another study cow peamala was produced from yam flour and cow pear
flour [16]. All fortified samples showed better protein composition thanuttidended yam flour

Themoisture contentf flour samplesiecreased with increase in cow pea composititthough thehange was

slight The values for moisture content fall within the generally acceptable @99 [3]. Thae isan
increase in water absorption g percentageow peacontentincreasesAccording to Cauvairf19] proteins
absorbtheir own weight in water, so that a high protein content flour naturally absorbs more water than a lower
protein ong19]. This trend is in agreement with previously reported res8harma20] obseved that water
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absorption increases significantly with irased amount of cepea. Cauvain [19] also found that water
absorption increasesith decreasingnoisture content

Table 1: Protein and water qualities of cow pea flours

Flour quality Composition of cow pea in flour (%)

0 10 20 40
Protein conten{%) 7.5 9.8 11.4 13.2
Moisture conten{%o) 11.8 11.2 10.5 10
Water absorptioi(%o) 3.6 2.6 3.2 3.5

3.1.2 Falling Number

According to Cauvairjl19], falling number is a measure of cereal alpha amylase content of Tloair.
effect of adding cow pea flour toheat flour is illustrated ifFig. 1L Thee was a decrease in falling number
upon addition of cow pea. However there was no distinct trend using different quantities of cow peas. The
falling numbers of flour blends falwithin acceptable rang€250-350 s) of Zimbabwe flour producing
companiesThe trend is in agreement witlreviousstudies done b$harma20] and Hallem [14]. Since cow
pea is not a cereal, falling number is subject to decrease as cow pea content increases
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Figure 1: Falling numbers oflifferent wheat cow pea flour blends
3.1.3 Colour
The colour of the flours darked with increasing cow pea coniérse observations are in agreement
with studies done by Hallefid4].

3.1.4 Farinograph

Table 2 summarises results afihograph test®2eak heighgives the baker an idea of how much time
it will take to reach maximum rising. Peak tigiges an idea of hownuchmixing time is requiredi21]. Tailing
time gives an idea of how much time it will take for dough to fall. Threugh is most stable ataximumpeak
height. The dough will develop within the peak time and tailing tiepgeserd the weakening of the dough.
According to thestandards dfocal bakers, flours with peak height 3.5, peak time 4.0, tailing h8ighéxhilit
good baking qualitiesFrom Table 2pnly 0 and 10% cow pea blends are within specification hence will give
good baking qualitiedn a studydoneby Hallem[14], farinograghcharacteristics were changed as a result of
partial replacement of wheat flour with cqwea flour. Sharm§20] indicated that mixing tolerance and dough
development timécreased significantly with increased amount of cow pea.

Table 2 Fainographresults of different wheg cow pea flours

Flour quality Composition of cow pea in flour (%)

0 10 20 40
Peak height 4.0 3.5 2.9 1.2
Peak time 3.8 4.3 4.5 2.8
Peak time 2.9 2.7 1.9 0.7







