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ABSTRACT KEYWORDS
Cowpea seeds were processed into flours by defatting and by protein iso- Functional properties;
lation. Full fat cowpea flour was also obtained from cowpea seeds and this Cowpes;
served as control. Functional properties of full fat, defatted and protein Flour;
isolate cowpea flours were determined. Effects of temperature and pH on Protein isolate;
bulk density (BD), water absorption capacity (WAC), gelatinization tem- pH;
perature (GT), foaming capacity (FC), swelling index (Sl) and emulsion ca- Temperature.

pacity (EC) were studied. Functional properties show that bulk density
(BD) ranged from 0.06 — 1.88g/ml, WAC (2.13 — 3.03ml/g), oil absorption
capacity OAC (2.32—-5.49ml/g), FC (3.01 — 33.23%), emulsion capacity EC
(46.57 - 88.07%), SI (1.62 —3.14) and gelatinization temperature, GT (0 —
81.97°C). Thereweresignificant differences (p<0.05) inthefunctiona prop-
erties of full fat, defatted and protein isolate cowpea flours. Effect of tem-
perature showed that lower temperature gave higher values of WAC, FC
and Sl and viceversafor higher temperature. Temperature at 40°C gave high
values of WAC, FC and SI whiletemperature at 70°C gavelow values. Effect
of pH on WAC, FC and Sl of full fat, defatted and protein isolate cowpea
flours showed no consistency in the values obtained. Generally the study
revealed that full fat, defatted and protein isolate cowpea flours gave good
functional properties. However, processing of cowpea seed into flour by
defatting and protein isolation displayed good functionalities and could
have promising food applicationin Nigeria.
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INTRODUCTION tein in the diet of population groups of many coun-

trieg 517, Grainlegumes contributed the main sources of

Legumesaretheedibleseedsof leguminousplants.  proteininthediet of theaverageAfricanhome. Themost
Thoseused asfood aredivided intotwo groupsnamely;  important onesareother pulsesthat could help meet di-
the pulseand oil seed™. Thehighproteincontentof va-  etary needsbut arecultivated only inthelocdized areas
rietiesof legumes makethemimportant sourcesof pro-  and used less. A mature grain legume seeds has three
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major components—the seed coat (testa and hull), the
cotyledon and theembryo axig”. Leguminousseedsare
important sourcesof protein, energy and other nutrients
inthediet of large population group around theworld
forming anexcdlent source of thiamineand contributing
gppreciablequantitiesof theother water solublevitamins
(riboflavin, niacin and pyridoxineand of theminerals
(phosphorus, iron, cal cium, and magnesium)™.

Cowpeaisamong the dry leguminous seeds culti-
vated for food intheeastern part of Nigeria, whereitis
popularly known as Akidi, it is consumed as portage
after prolongedinto moi-moi or Akarawhiletheyoung
immature are used as vegetabl es, themain med dishes
can be prepared from the grain. Cowpealis of mgjor
importancetothelikelihood of millionsof rdatively poor
peopleinlessdeve oped countriesof thetropicsbecause
it providesachesap source of good nutrition. Dueto the
high protein content of cowpea seeds, it could beused
to complement protein obtained from grainssuch asrice
and starchy foodslive cassavaand plantaini®. Also the
high protein content of cowpeaflour could be substi-
tuted or blended with whest flour to producebreed, | eav-
ened dough that are of acceptable qualities. Cowpeas
areamgor sourceof dietary proteinin devel oping coun-
tries. Asanimd proteinisexpensveinorder todleviate
protein energy, malnutritionand product diversification
of cowpea, greater attention should bepaidtoitsexploi-
tation. Theobjectiveof thisstudy thereforewastofind
out thefunctiond propertiesof flour produced from cow-
peaby defatting, proteinisolation and dehulled full fat,
determinetheeffectsof pH and temperatureon someof
thesefunctiona propertiesso astoascertainitspotentia
infood formulation.

MATERIALSAND METHOD

Sourceof material

Cowpea seed in the project work were obtained
from Nkwo Umuezed a, alocal marketinlsaaMbano,
Imo State, Nigeria Laboratory and other facilitiesused
inthe practical were sourced from central laboratory
service unit of National Root CropsResearch Ingtitute
(NRCR), Umudike, Umuahia, AbiaState.

Equipment

Equipment andingrument used inthisstudy included
the satoriousdigital weighing balance, cabolitedectric
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oven, colab e ectric centrifuge, generd laboratory glass
wares, pH meter, thermometer, Authur Thomas|abo-
ratory mill and retort stand, stop watch, etc.

Chemical and reagents

Thechemica and reagentsused intheproject were
of analytical grade (Analar) and they include hydro-
chloricacid, and ethanal.

Samplepreparation

Prior to isolation of protein, cowpeaseedswere
processed. The method described by Okezie and
Bello@ wasemployed. First, the bean seedswere sorted
manually toremove extraneous materidslikedirt, resi-
due, shriveled and diseased seeds. The hedthy wants
wereused.

Production of full fat of cowpeaflour

Inthe production of full fat cowpeaflour, dry seeds
weresoaked inwater for 30minutes; and theseedswere
manually dehulled to separate the seeds coatsfrom the
cotyledon, thedehulled seedswerederived intheoven
at temperature of 30°C for 48hours beforethey were
found with alaboratory mill, the sample was sieved
through a0.5mm sieveto obtain flour sampleandysis.

Production of defatted cowpeaflour

Thefull fat flour samplewas soaked in the solvent
at 1.5 (w/v) ratio and allowed to stand overnight at
room temperature. The next day the mixture wasfil-
tered with filtration apparatus. The defatted flour was
air dried for 8hoursand pulverized inamortar part of
the defatted flour was set asidefor analysiswhilethe
rest were used for the production of proteinisolate.

Production of proteinisolate

Theproteinisolationwasdonefollowingthemethod
described by Okezie and Bello@. 70g of flour with
1400ml of water wasmixed toformal:20 (w/v) ratio
of durry. Thesolution at pH 6.37 wasalowed to settle
for 3hours. The spent residue was separated fromthe
dissolved protein extract by decanting after which cen-
trifugation takes place. The pH of theextracted protein
was adjusted withHCL. It isisoel ectric point between
4.0—4.3. The precipitate formed was subsequently
recovered by centrifugation at room temperature by
removing thewhey which soluble sugar, residue pro-
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tein, peptidessdt, minor congtituents. Theresulted curd
proteinisolated wasthen dried under air usngadesic-
cator before grinding and sieving took place.

Methods

Seed char acteristics

The characteristicsweredetermined following the
procedure of Fashakin and Fasanya™®l. Theraw seeds
wererandomly selected and then examined by subjec-
tive methodsfor shape, testatexture, seed colour, eye
colour and testaattachment to the cotyledon. Thede-
gree of attachment was described as smooth or rough
depending on how the seeds appear to the eye.

FUNCTIONAL PROPERTIESOFFLOUR
SAMPLES

Thefunctiona propertiesof cowpeaflour samples
(full fat, defatted, proteinisolate) were determined us-

Cowpea Seed
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Soaking
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l

Oven drying
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Milling

l
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Flour

Figurel: Flowdiagramfor theproduction of dehulled full fat
cowpeaflour
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Figure2: Flow diagram of commer cial processing of defatted
cowpeaflour

ing the methods specified by Okaka and Potter!™;
Okezieand Bello and Nawansinga Rao (1982).

BULK DENSITY

The method of Okaka and Potter® was used. 3
gramsof flour samplewas measuredinto acalibrated
measuring cylinder. The bottom of the cylinder was
tapped repeatedly on a pad placed on a laboratory
bench. Tapping wasdoneuntil therewasno further re-
ductioninthevolumeoccupied by thesample. Thebulk
density wasdetermined astheratio of theweight of the
sampletoitsvolume ca culated as shown bel ow.

Bulk density =W/V

WhereW =weight of sampleingram; V =volume of
sampleincubic centime.

SWELLINGINDEX

Swellingindex was cd culated using the method of
Ukpabi and Ndinele (1990). 1 gram of the samplewas
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Figure3: Flow diagram for theproduction of isolated protein from defatted cowpea flour

welghed and dispersedinto atest tube, leveled and the
highest noted. Distilled water (10mls) wasadded and
allowed to stand for 1hour. The height was then re-
corded and theswellingindex caculated astheratio of
thefind heighttotheinitia height.
Swellingindex=H_/H,

WhereH, =Find height; H, =Initial height.

WATERABSORPTION CAPACITY

Thisisdetermined astheweight of water absorbed
and held by 1gram of thesampl€®. 1 gramof thesample
wasweighed and put into atest tubeand 10misof dis-
tilled water was added to the sample and mixed well.
Themixturewasdlowed to stand for 30minutesa room
temperature. The mixturewas centrifuged a 3500rpm
for 30minutes. The supernatant was decanted and mea-
sured.

Therefore, WAC=V -V,

Where: WAC =Water absorption capacity; V =Initial
volumeof distilled water; V. =Find volumeof distilled
water.

OILABSORPTION CAPACITY

Thiswasdetermined inthe sameway aswater ab-
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sorption capacity. However, arefined vegetable oil was
used in placeof water and thetimedlowed for absorp-
tionwaslonger (1hour at room temperature asagainst
30minutesfor water. The oil absorption capacity was
determined by differences, asthevolumeof oil absorbed
and holds by 1gram of the sampleas shown below.
Oil absor ption capacity = (initial volumeof oil) — (Final vol-
umeof ail)

GELATION CAPACITY

Ten grams(10g) of samplewasweighedinto abea
ker with 27mlsof water and heated until gelling point.
Thetemperatureat whichit gelled wasmeasured using
athermometer.

EMULSIONCAPACITY

The method used was done by the method de-
scribed by Okezie and Bell 02, 1gram of samplewas
mixed with Smisof distilled water in atest tube and
shakefor 30seconds. 5misof refined oil wasa so added
and shake continuoudly until properly mixed. Thetest
tubewas|eft to stand for 30minutes. Theheight of ail
separated from the sample was measured. The emul-
sion capacity wasexpressed astheamount of oil emul-
sfied and held per gram of the sample. Itisshown be-
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low:
Emulsion capacity = (Emulsion height/Water Height) x 100

FOAMING CAPACITY

Themethod of NawasingaRao (1982) was used.
1gram of samplewasmixedwith 10misof didtilled water
and blended for 5minutes. After theresulting mixture,
the height of foam wasrecorded after 30 seconds. The
foaming produced after whipping. Itiscaculated as;

Foaming capacity = (V,-V,)/V, x 100/1
WhereV _= height after whipping; V= height before
whipping.

WETTABILITY

Thiswasdetermined asthetime (in seconds) taken
by aunit weight (1g) of the flour sampleto get com-
pletely wet on the sample of water under |aboratory
conditions. Themethod used was described by Okezie
and Bell0@. About 400ml s of water wasmeasured into
aclean glassbeaker (600mls capacity). Withtheaid of
retort stand, it was arranged such that aclean test tube
wasclamped inaninverted position over thewater in
the beaker. The clamped position was adj usted such
that the distance from the mouth of thetest tubeto the
surface of water in the beaker wasexactly 10cm both
thewater in the beaker and the clamped position were
marked with masking tape.

Subsequently, 1gram of the samplewasweighted
into themarked test tube and its mouth covered with a
thumb. It was carefully inverted over the water and
clamped with theretort stand at the marked spot with-
out removing the thumb. With the stop watch, set to
read, thethumb was removed and the samplealowed
tofall into thewater surface asthe stop watch was put
smultaneoudy.

The flour samples were observed and the stop
watch stopped asthelast few samples got wet. This
experiment wasrepeated threetimesfor each sample
and themeansva uestaken.

STATISTICALANALYSIS

Experimenta datawereandyzed using anaysisof

—— Fyll Peper

variance (ANOVA) and Duncan’s multiple range test
wereused to determine significantly different means.

RESULT AND DISCUSSION

TABLE 1 showsfunctional propertiesof full fat,
defatted and proteinisolated cowpeaflours. Bulk den-
sty (BD) washighestint full fat cowpeaflour (1.88¢/
ml) and lowest in the protein isolated cowpea flour
(0.06g/ml). Therewasasignificant difference (P<0.05)
intheBD of the cowpeaflour samples.

TABLE 1: Functional propertiesof full fat, defatted and pro-
tein isolatecowpeaflours

Sample BD WAC OAC FC EC S GT
FF 1.88* 2.13° 323" 16.97 82.16° 1.62° 80.20°

DF 1.35° 243 2.32° 3.01° 88.07* 1.85"° 81.97°
1SO 0.06° 3.03* 5.49* 3323 4657° 314 0
LSD 003 016 014 080 124 011 027

*All values are expressed as mean + SD of these determina-
tions. M ean values down the columns with different superscrip-
tions are significantly different (p<0.05)

Key: FF = full fat cowpea flour; Df = dehulled full fat cowpea
flour; 1SO = Isolated protein defatted cowpea flour; BD= Bulk
density; WAC= Water absorption capacity; OAC= Qil absorp-
tion capacity; FC= Foaming capacity; EC= emulsion capacity;
Sl= Swelling index; Gl= Gelatinization temperatureand; L SD=
Least significant difference

BULK DENSITIES

Bulk densitiesof full fat cowpeaflour and defatted
cowpea flour gave appreciable values of 1.88 and
1.35g/ml, respectively. Thesevalueswere higher than
the previous va ues of® which ranged from 0.69 —
0.80gIiml. However, BD of protein isol atecowpeaflour
waslower. High bulk density obtained inthefull fat and
defatted cowpeaflours showed that the flours were
heavy. They will occupy |ess space per unit weight dur-
ing packaging and thisisviceversefor theproteiniso-
lated cowpeaflour®®. Thelow bulk density inthepro-
teinisolated cowpeaflour makesit easier to transport
dueto higher weight. Thedisadvantage of thelow bulk
density intheproteinisolate cowpeaflouristhat it will
occupy greater space and, therefore, would require
more packaging materia per unit weight which may re-
sult to high packaging cost. Padmasshree et al (1987)
reported that high bulk density isdesirablefor greater

—— a%a['yttaa[’ CHEMISTRY
A ndian W



252

Effect of pH and temperature on selected functional properties of flour samples

ACAIJ, 14(7) 2014

Full Peper —

easeof digoensability of flours. Thebulk dengty of flour
proteinisimportant in the preparation of infant food
formulations. Highbulk density, limitsca oricand nutri-
ent intakeper feed of thechild which canresultingrowth
fatering. Low bulk density for flour proteinisadvanta-
geousfor infantsasboth caorieand nutrient intakeis
enhanced per feed of the child. Akpataand Akubor™!
reported that low bulk density of flourswill be an ad-
vantagein theformulation of complementary foods.
Proteinisolate cowpeaflour could bemost suitablefor
production of complementary foods.

Water absorption capacity (WAC) washighestin
protein isolate cowpeaflour (3.03ml/g) and lowest in
full fat cowpeaflour (2.13ml/g). Thesewasasgnificant
difference (p<0.05) inthe WAC of theflour samples.
WA C of theflourswere higher than theval uereported
by Chinmaet al.® which ranged from 1.66 to 1.94ml/
g, for cowpeavarietiesin Nigeria

However, WAC of cowpea flour samples were
within the values reported by Appiah et al.l® which
range from 1.89+0.02 — 2.15+0.03ml/g for cowpea
varietiesin Ghana. The highest WA C obtained protein
isolate cowpeaflour confirmswith thereport of Butt
and Batool*? that the ability of proteintobind water is
indicative of itswater absorption capacity. Also, the
observed variationin WA C among the cowpeaflours
may beattributed to different protein concentration, their
changes of interaction with water and their conforma:
tional characteristics*?. Low WAC infloursisdueto
lessavailability of polar amino acids,®. WACisuseful
infood systems such as processed cheese, sausageand
bakery productswhich require hydration toimprove
hendling qudity.

Oil absorption capacity (OAC) washighestin pro-
teinisolate cowpeaflour (5.49ml/g) and lowest in de-
fatted cowpeaflour (2.32ml/g). Therewasasgnificant
different (p<0.05) inthe WAC of the flour samples.
OAC of the cowpeaflour samplesobtanedinthestudy
were higher than 0.39+0.053ml/g reported for some
Nigerian cowpeas® and that reported for Ghanacow-
peawhich ranged from 1.95+0.03 to 2.31+0.06ml/g®.

Foaming capacity (FC) washighest in proteiniso-
late cowpeaflour (33.23%) and lowest in defatted cow-
peaflour (3.01%). Therewasasignificant differences
(p<0.05) inthe FC of the cowpeaflour samples. FC of
full fat cowpeaflour wasclosetothe 17.0+0.06ml of
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Adom cowpea. FC of proteinisolate cowpeaflour was
lower thanthe 10.00+0.07 to 21.00+0.06ml of flours
of cowpeavarieties. FC of isolate cowpeaflour was
appreciably higher than the previoudly reported values
by Appiah et al.[®. Foam capacity is determined by
measuring anincreasein foam volume upon theintro-
duction of agasinto aprotein disperson protein. Foams
areimportant in many processesin the beverage and
food industriesand thishas stimulated interest in their
formation and stability. They are used to improvetex-
ture, cons stency and appearanceof foods. Infood sys-
tem, foamsarefound commonly inbaked confectionary
and other goods. Foam formation and functions de-
pendsonthetypeof protein, pH, processing methods,
viscosity and surfacetension.

Emulsion capacity (EC) was highest in defatted
cowpeaflour (88.07%) and lowest in proteinisolate
cowpeaflour (46.57%). Therewasasgnificant differ-
ence (p<0.05) inthe EC of the cowpeaflour samples.
Emulson capacity measuresthe maximum oil addition
until phase separation occurs. Theefficiency of emulsi-
fication by seed proteinsvarieswith thetypeof protein,
itsconcentration and solubility, pH, ionic, strength, vis-
cosity of the system, temperature and method of prepa:
ration of theemulsion.

Swellingindex (S.I) washighestinproteinisolate
cowpeaflour (3.141) andlowest infull fat cowpeaflour
samples. Thehigh swellingindex observedin protein
isolate cowpeaflour showed that it could be useful in
food systemswhereswelling isrequired®

Gdatinizationtemperature (GT) washighestinde-
fatted cowpeaflour, (81.97°C) lower infull fat cowpea
flour (80.2°C). Gel atinization wasnot discoveredin
protein isolate cowpeaflour. Gelation isanimportant
structural and rheol ogical property of flour proteins. It
iIsameasureof the chargein consistency of the protein
solutionwhen heeted at acertaintemperaturefor agiven
period of time. Gelsenhanced the body and texture of
aproduct and their primary function infoods such as
mest curds, cheesesisto bind or solidity thefreewater
inthefoods. Theability of aproteintoformagel de-
pends on the type and method of preparation of the
protein, itsconcentration, therate of heating and cool -
ing, pH and the presence of satsand reducing agents.
High protein concentration isrequired for thegelation
of globular proteinswhile seed coat fractionin flour
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proteinsinterferewith theformation of gels.
EFFECTSOFTEMPERATURE

Effect of temperature on the water absorption ca-
pacity (WAC) of full fat, defatted and proteinisolated
cowpeaflour areshown Figure4. WAC of full fat cow-
peaflour washighest at temperature of 40°C (2.10ml/
g) and lowest at 70°C (0.6ml/g). WAC of full fat cow-
peaflourswere 1.7ml/gand 1.4ml/gat 50°C and 60°C,
respectively. WAC of defatted cowpeaflour waslow-
est at 70°C (1.2ml/g) and highest at 40°C (2.5ml/g).
WAC of proteinisolate cowpeaflour was highest at
temperature of 40°C (3.0ml/g) and lowest at 70°C
(2.3ml/g). WAC of protein isolate cowpeaflour was
2.4ml/gand 1.6ml/g at 50°C and 60°C, respectively.
Thetrends of the graphs showed that increased intem-
perature, decreaseinwater absorption capacity. This
was generally observedinfull fat and proteinisolate
cowpeaflours. Effect of temperature on foaming ca-
pacity (FC) of full fat, defatted and proteinisol ate cow-
peaflour are shown in Figures 5. FC was lowest at
temperature of 70°C (0.5%) and highest at 40°C
(2.90%). FC of full fat cowpeaflour were 1.0% and
0.7% and 60°C and 70°C Co.2% and highest at 40°C

3.5 77

—— Fyll Peper

and 50°C (0.30%) FC of isolated cowpeaflour wasml
at temperature of 70°C and highest at 40°C (3.50%).
Thetrends of the graphsin the study showed that in-
creasein temperature caused decreaseinfoaming ca
pacity of full fat, defatted and protein isolate cowpea
flours. Effect of temperatureontheswellingindex (S.1)
of full fat, defatted and proteinisolate cowpeaflours
areshowninFigure6. Swelling index was highest at
temperature of 40°C (1.69) and lowest at 70°C (1.50).
S.I. was 1.63 and 1.67 at temperature of 50°C and
60°C, respectively. S.I. of defatted cowpeaflour was
highest at temperature of 40°C (1.81) and lowest at
70°C (1.56). S.I. of defatted cowpea flour were 1.8
and 1.63 at temperature of 50°C and 60°C, respec-
tively. S.l. of proteinisolate cowpeaflour was highest
at temperature of 40°C (3.05) and lowest at 70°C (2.0).
S.I. of isolate protein cowpea flours were 2.16 and
2.11 at temperatures of 50°C and 60°C respectively.
Generdlly, the study showed that increaseintempera
ture caused decreasein FC of full fat, defatted and pro-
teinisolate cowpeaflours. The study showed that in-
crease in temperature reducesWAC, FC and S.I. of
cowpea flours and this confirms with the report of
Enwere and Ngoddy!*4 that hydrothermal treatment
(60°C and 120°C) applied to cowpea seeds priorsto
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Figure4: Effect of temperatureonwater absor ption capacity of full fat, defatted and protein isolate cowpeaflours
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Figure5: Effect of temperatureon foaming capacity of full fat, defatted and protein isolate cowpeaflours
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Figure6: Effect of temperatureon swellingindex of full fat, defatted and protein isolate cowpeaflours

milling decreased essentia functiona propertiessuch  dehulling during process ng reduced foaming capacity
asnitrogen solubility, water absorption, and swelling  asaresult of loss of proteinin soak water. They also
andfoaming capecities. Theinitid temperaturefor 16hrs  reported that excessiveheat lowered nitrogen solubility
at 30°C did not dter any selected functional properties  and foaming capacity.

of theflour. Henshaw and Lawal®® reported that wet
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Figure8: Effect of pH on water foaming capacity of full fat, defatted and protein isolate cowpeaflours
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Figure9: Effect of pH on swellingindex capacity of full fat, defatted and proteinisolatecowpeaflours

Appendix 1

EFFECT OF pH

Effect of temperatureon water absor ption capacity

Sample 40 50 60 70 Total Means =SD
FF 210 17 14 06 58 1425°+0.68
DF 250 21 19 12 77 1.925°+0.54
1ISO 300 24 16 1.3 83 2.08°+0.77
Total 760 62 49 31

Mean 253 207 163 1.03

SD +0.45 +0.35 +0.25 =+0.38

Theanova procedureon water absor ption capacity

Source DF Sum of Square MeansSquare Fvalue Pr>7
Model 2 1.26000000 0.63000000 9450 <.0001
Error 6 0.04000000 0.006666

Corrected total 8

R = square: 0.969231; Coeff Var: 3.223013; ROOT M SE:
0.081650; WAC M ean: 2.533333

1.30000000 67
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Effect of pH on the water absorption capacity of
full fat, defatted and proteinisolate cowpeafloursare
showninFigure?.

High WAC was observed at alkaline pH of 8and
10(2.4ml/g) pH at acidic medium of 4 and 6 gave WAC
valuesof 2.1ml/gand 2.2ml/g, respectively. Alkaine
pH of 14 gavethelowest value of WAC (1.8ml/g) de-
fatted cowpeaflour showed that high WAC was ob-
served at dkalinepH 8 (2.5ml/g) whilelowest WAC
wasobserved at acidic pH of 4(2.0ml/g). WAC at pH
vaueof 6,10, 12 and 14, were2.3ml/g, 2.3ml/g, 2.1ml/
gand 2.1ml/g, respectively.

Proteinisol ate cowpeaflour showed that WAC was
higher at acidic pH of 6 (4.3ml/g) and lower at acidic
pH of 4(3.1ml/g). Effect of pH on foaming capacity
(FClor full fat, defatted cowpeaflour showed that FC
washighest at dkalinepH of 14 (4.50%) and lowest at
acidic pH of 4and 6 (2.7%). | solated protein cowpea
flour showed that FC was highest at alkaline pH of 14
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(40.37%) and lowest at acidic pH of 4(33.03%). Ef-
fect of pH on swellingindex (S.1) of full fat cowpea
flour washighest at dkadinepH of 8 (2.13) and lowest
at dkainepH of 14 (11.75).

Appendix 2
Appendix 3

Effect of temper atur eon foaming capacity

Sample 40 50 60 70 Total Means + SD
FF 1.9 1.0 0.7 05 4.1 1.025°+0.62
DF 03 03 0.2 0.2 1.0 0.250°+ 0.06
1SO 35 325 18 0 8.6 2.138°+0.61
Total 57 455 27 07 LSD (0.05%)=0.02
Mean 190 152 090 023

SD +1.6 £1.54 £0.82 +0.25

Theanova procedureon foaming capacity

Source DF Sum of Square MeansSquare Fvalue Pr>7
Mode 2 1372.842867 686.421433 433195 <.001
Error 6 0.950733 0.158456
Correctedtotal 8  1373.793600

R = square: 0.999308; Coeff Var: 2.244304; ROOT M SE:
0.398065; WAC Mean:17.73667

Effect of temperatureon swellingindex capacity

Sample 40 50 60 70 Tota Means +£SD
FF 16 163 167 15 640 1.60°+0.07
DF 181 18 163 156 680 1.70°+0.12
1SO 305 261 211 20 977 244°+0.48
Total 6.46 6.04 541 5.06 LSD (0.05%)=0.26
Mean 215 201 180 1.69

SD +0.78 £0.52 +£0.27 +0.27

Theanova procedureon swellingindex capacity

Source DF Sum of Square MeansSquare Fvalue Pr>7
Model 2 4.04615556 2.02307778  679.39 <.0001
Error 6  0.01786667 0.00297778
Corrected total 8 4.0642222

R = square: 0.995604; Coeff Var: 2.475409; ROOT M SE:
0.054569; WAC M ean: 2.204444

CONCLUSIONAND RECOMMENDATION

The study showed thefull fat, defatted and protein
isolate cowpeafloursgave good functiona properties

—— Fyll Peper

which could be exploited for food formulation. They
can beused ascompositesor blendswith conventiona
flourswhicharelow in protein. The study recommends
the utilization and promotion of the cowpeafloursas
thiscan goalongway to alleviate protein manutrition
and foodinsecurity.
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