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ABSTRACT

Ogi (pap) is a fermented cereal paste food frequently used for weaning
infants. The fermentation process produces sour flavour in Ogi, which is
often rejected by infants. This creates a problem for mothersin many Afri-
can countries and beyond (focus on Nigeria) as they have searched for
alternatives like imported formulas, a choice that is exorbitant for low-in-
come parents. Thisresearch work improved regular Ogi to Ogi-malt blend
by blending de-watered wet-milled corn and dry-milled malted cornin the
proportion of 10% solid of wet-milled Ogi (control) and 20% solid of dry-
milled three days (72hrs) malted corn (21.3g : 11.48g). Proximate analysis of
the samples showed that the malt-blended product had relatively higher
protein (7.53%) and fat (3.0%) contents and lower carbohydrate (74.96%)
and viscosity (450 centipoisesat 80°C) thantheregular Ogi (5.77%, 2.50%,
76.83% and ““680 centipoises at 80°C” respectively). Sensory eval uation of
the samples on a seven-point scale (with 7 = Extremely liked and 1 = Ex-
tremely didliked) showed that the flavour and colour of the Ogi-malt blend
(6.4 and 6.6) were preferred to those of theregular Ogi (4.0 and 6.0 respec-
tively). Malt-blending can therefore be applied to improve the overall ac-
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ceptability of Ogi.

INTRODUCTION

Odgi, (Akamu) afermented cereal-grain starchis
usually produced from maize, sorghum or millet. Itisa
popular breskfast product and one of theinfant wean-
ingfoodsinNigerid3. Practicdly spesking, itisthemgor
weaning food for thereject ogi asmed because of the
flavour. Infant rgection of ogi createsproblemfor mother
who have searched for aternatives. InNigeria’s case,
thesedternativeswerefilled from imported formulasor
dairy products. These productsin Nigeriatoday are
out-off-reach for many low-income parents. Thus, in-
fantsfrom such homeshave no choi cethan taking sour-
tasty ogi with sugar to mask thetart taste. Masking the
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sour-taste with sugar may result in excesssugar inthe
product. Thissituation posesatask of providingarda
tively cheap and avail able weaning food acceptable to
thepopulation.

Thiswork wasaimed at using mated cornflour in
improving theflavour of traditionally prepared ogi. If
thisresultissuccessful, it will helpin solving the prob-
lem of ogi — rejection dueto sour taste. Malted corn
yieldsmodified starchwhichisknownto bemoredi-
gestible, besdesitsmalt flavour, itscolour may bepre-
ferred totheplain colour of traditionally processed ogil“.

MATERIALSAND METHODS
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Materials

The corn used for the production was purchased
from Owerri main market in Owerri Municipal, Imo
State.

Methods
(a) Malting of maize

Fivekilogramsof dry wholemaizeof yellow vari-
ety were purchased from Owerri main market. Foreign
materid ssuch aspiecesof stones, stalksand other seed
were removed with damaged maize kernels by win-
nowing, sieving and hand-picking. Thesorted grains
were than washed in cold tap water and steeped in
fresh cold tap water for hours. At the end of the steep-
ing period, thewel | soaked grainswerere-washed with
freshtap water and visiblehard grainsremoved. Then
thewet grainswere spread in trays at agrain depth of
about 4cm and covered with clean wet nylon fabrics.
Thetraysand contentswere placed inadark well ven-
tilated room (room temperature 28-30°C). Thegrains
were left for 72 hours to sprout with clean water
sprinkled on them every morning and evening till the
germination of the sprouting operation. Duringthe 72
hours, the percentage of the sprouted grainsand root-
let length were determined and recorded. Processwas
terminated by washing and sundrying thegrains. After
sundrying, the grainswere roasted in an oven for two
hours at 80°C to alight brown colour. Most of the
rootletswere detached from the grainsand theremain-
ing rootletsdetached by robbing thegrainsin between
the palms. Rootl et separation was achieved by both
seving and winnowing of thesamples. Thegrainsnow
malted were dry-milled and sieved with 300 micron
seve. Themated-maizeflour were packed in container,
sedled and storedinacool placeuntil needed for prod-
uct formulation.

(b) Preparation of wet Ogi

Ogi (Akamu) was prepared by thetraditiona wet
milling processwith non-mated maizegrains. Inthis
process, the cleaned grainswere soaked in sufficient
tap water at room temperature for 48 hours. The
steeped grains were washed after one day and wet-
milled after the second day of steeping. Thewet milling
wasdoneinacommercia milling shop and wet mash
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18mlsof water. Thethree days malted corn flour was
used because of itshighly developed malt flavour and
colour. Theflour and water mixturewere then cooked
into thin gel with about 200ml of boiling water heated
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Figurel: Flow diagram for theproduction of Ogi

was sieved usinga300 micron sieve. Theslurry was
dlowedto settlefor sometimein arefrigerator toretard
further fermentation. The ogi (wet-cake) was recov-
ered by squeezing out excesswater withamudlin cloth
(seeFigurel).

(c) Method of preparation of Ogi blend

Blends of dewatered wet-milled ogi and the dry
milled malted corn were prepared by mixing 10% solid
of thedewatered wet milled ogi with 20% solid of dry
milled threedays malted corn. (21.3g: 11.48g) (Ap-
proximately two table spoonful of themalted flour to
onetablespoonful of ogi i.e. control) and dissolvingin
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Figure?2: Flow diagram for theproduction of Ogi-malt blend
to obtainthe desired consistency (seeFigure2).
Methods of analyses

() Proximateanalysis

The proceduresfor the proximate andysiswereas
outlined by theAssociation of Officid Andytica Chem-
istgY,

(b) Moisturecontent

Two grams of each samplewereweighed into a
dried and weighed drying pan. Thesamplesweredried
inaGallemkamp moistureextractor oven at 105°Cfor
3 hours. Thedried sampleswereallowed to cool ina
dessicator and re-weighed. Theweight differenceswere
calcul ated asthe percentage of theorigina samplesto
givemoisture content.

(c) Ash content
Two grams of each samplewere weighed into a
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clean, dried and weighed crucibleand driedinmoisture
extraction oven at 105°C for 3 hoursto remove mois-
ture. Thesampleswerethen transferred toamufflefur-
naceignited at 550°C for 5 hours. They wereremoved
from thefurnace, cooled in adessi cator and weighed.
The ash content was expressed as the percentage of
theorigind sample.

(d) Crudefat content

Two gramsof each samplewerecarefully wrapped
with afilter paper and put into the thimble of asoxhlet
extractor. Thethimblewasfitted to aclean round-bot-
tom flask containing about 120ml of petroleum ether.
Thesampleswered owly heated with aheating mantle
for 5 hours. Refluxed petroleum ether wasrecovered
by ditillation and sampledriedinamoistureextraction
oven at 105°C for 3 hours. The samewasthen cooled
inadesicator and weighed. Thedifferenceinweight
was recorded asweight of oil and calculated asaper-
centageof theoriginal sample.

(e) Crudeprotein content

Two grams of each sample weighed into the
Kjedahl flask followed by 0.01 gram of copper sul-
phateand 2.5 gramsof anhydroussodium sulphategran-
ulesascatays. Thesamplesontheflask weredigested
on aKjedahl apparatus. A light green col our was ob-
served after 2 hours. The heating was stopped and the
content (digest) in the flask changed from green to
colourless. Theflaskswere placed in the chamber, cov-
ered with cotton wool, and allowed to cool. Later, the
digestsweretransferredinto the 100ml volumetricflask,
and the volumewas made up to 100ml with distilled
water.

Themicro-kjedahl distillation gpparatuswas used
inthedistillation of thedigest. Twenty millilitresof 2%
boric acid solutionwas put into a100mlisconical flask
and 4 dropsof methyl red indicator wereadded in each
flask. Twenty millilitresof 50% NaoH solutionand dis-
tilled water were added into 25mls of thesampleto be
didtilled. Theconica flask wasthen fixed under thecon-
denser of thedistilling apparatus. Thesamplewasdis-
tilledintoaconicd flask. Thedidtillatewasfiltrated with
0.1INHCI, thetitrevdue. Thedigtillatewastitrated with
0.1NHCI. The titration was completed when the
colourlesssolution turned pinkish. Theblank wasalso
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determined.

% Total Nitrogen = [(Titre Value— Blank) x 14 x 0.1N]

/ Weight of the sample

% Crude Protein = Total Nitrogen x 6.25 x 100
Thisvauewascdculated “as—iS” andondry weight

basis.

(f) Crudefibre

Two gramsof thedried sampleswereweighedinto
200ml of 1.25% H,S0,. The content was allowed to
boil for 30 minutes. Boiled sampleswerepouredintoa
Buchner funne equipped with mudlin cloth and secured
with e asticband. Thesampleswerefilteredin 10 min-
utes. Theresiduewaswashed with boiling weater tofree
it of thedigesting acid. The samplewaswashed with
1% HCIl and then with boiling water againtofreeit of
acid. Theresidue waswashed twicewith alcohol and
petroleum ether. Then, the residue was drained and
transferredto acrucibleand driedin oven (80°C) toa
constant weight. It was cooled in a dessicator and
weighed. Thesamplewasignitedinamufflefurnacea
550°C until it turned into ash. It was cooled and
weighed. Thelossinweight duetoignition wascal cu-
lated as the percentage of weight after drying in the
ovento givecrudefibrecontent.

(g) Carbohydr ate content

The carbohydrate valuewas eval uated by differ-
ence. Thisinvolved the subtraction from 100 thesum
tota (in percentage) of al the other componentsinthe
samplesdetermined above.

(h) Viscosity deter mination

Theviscosty of each samplewasdetermined using
the Brook Field Viscometer (L.V.F. model). Thevis-
cometer was mounted on astand with the end of an
attached fastening adjuster. The meter was preset for
useby first adjusting the position of themobiledropl et
until it fitted into themiddle of theba ancing circle. A
spindle of sizenumber 4 wasfittedin, and the sample
wasimmersedinto each sampleinturnuntil thesample
covered themark onthe spindle. Theviscositiesof the
sampleswere determined at 29°C, 60°C and 80°C at
the speed of 60 revolutions per minute (60 r.p.m.).

() Titratableacidity
Theacid content of theogi and ogi-malt blend were
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determined using 0.1 NaOH and phenol phthaleinindi-
cator. Ten gramsof each samplewasdissolvedin some
of distilled water and titrated with 0.1 NaOH to the
end point. The acidity was expressed as percentage of
lecticacid.

Lacticacid =ml. of basex N. of basex lacticacid equiva-
lent x 100

= (ml. of base x 0.1 x 0.09 x 100% lactic acid) / 10

Sensory evaluation

The sensory evaluationwasamed at determining
consumer acceptance. Thequdity parametersassessed
were colour, flavour, textureand overal acceptability.
The sensory panel was made up of 10 members, se-
lected among workersand studentsof FUTO (Federa
Universty of Technology Owerri). They were selected
on the condition that they were familiar with Ogi
(Akamu) and were madeto work under carefully con-
trolled conditionsto avoid biased results. It wasindi-
cated that the cooling system had nothing to dowith the
quality of the products. A seven point hedonic scale
wasusadinthiseva uation. Hererepresent likeextremely
downto 1 (didikeextremely).

Satistical analysis

Thet-test was carried out to evaluate the differ-
enceintermsof product acceptability betweenthetwo
samples.

RESULTSAND DISCUSSION

Malting performanceof thegrain

Thegrain usedin thisstudy showed asorting loss
of 6.67% asremoved stones, stalks, other grainsand
noticeable damaged corn kernels. It showed a total
weight increase of 28.5% after 24 hours of steeping.
After 24 hoursof sprouting, duringtwotrids, an aver-
age of 80% germinationwasobserved (TABLE 1). The
germination va ueincreased to 90% after 48 hours, and
reached an average value of 95% after 72 hours. The
result length increased from amean valueof 1.11 cm
after 24 hoursto avalueof 3.75cmin 72 hours. At the
end of 72 hours of sprouting, amean malting | oss of
0.25% was observed after during the sprouted grains.

Proximate composition of raw and malted corn
flour samples
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TABLE 1: Mean valuesonrootlet length, per centage ger mination, and malting loss

Sprouting Period Per centage Ger mination

Rootlet Length (cm) Malting L oss (%)

24 hours 80
48 hours 90
72 hours 95

111 -
1.75 -
3.75 6.25

TABLE 2: M ean valueson proximatecomposition of raw cor n and malted cor n flour samples(%)

Malted Corn Flours

Parameters (%) Raw Corn
24 hours 48 hours 72 hours
Moisture Content 10.31 5.75 5.36 5.32
Crude Protein 9.40 8.97 9.00 9.31
Ash 1.31 1.25 1.23 1.19
Crude fat 3.70 2.90 3.00 3.20
Crude fibre 2.32 111 0.95 0.70
Carbohydrate 72.96 80.02 80.35 80.37

The data on proximate composition of the flour
samples showed that but for carbohydrate, raw corn
flour had rdlatively high valuesin all componentsana-
lyzed (TABLE 2). The 10.31% observed for moisture
content of raw cornflour isnot surprising realizing that
the samplewastaken asit iscompared to the malted
sampleswhich weredried and toasted. Inthiswork, it
was observed that the crude fibre decreased in malted
samplesand that the degree of the decrease, increased
with sprouting period. This observation contradicted
the expectation sincethe conversion of carbohydrates,
fat and protein during sprouting should lead to higher
proportion of fibrein malted samples.

Themalted samples showed higher valuefor car-
bohydrates (80%) when compared to unmalted sample
value (72.96%), but the observed values could be ex-
plained by thereduced proportion of the other compo-
nents. The dataobtained did not clearly establish any
direct influence of malting onthefat, ash and protein
contents of corn, though thefat content of themalted
flour sampleswererdatively lessthat thevaueof the
unmalted flour. Besidesinfluencing the proportion of
the other componentsinthisresult, thereisnothing strik-
ing about the moi sture content sincethat dependson
thedegreeof dryinginstead of malting effect.

Proximate composition of traditional and experi-
mental Ogi samples

Traditiona Ogi, blended with malted cornflour had
relatively, higher protein and fat content than thetradi-

tional Ogi (TABLE 3). Low proteinandfat valuesin
traditiona Ogi samplescould beattributedtotheleaching
of these components during wet Sieving and press-de-
watering. The slight higher value of carbohydrate
(76.8%) observedin traditional ogi sampleisnot sur-
prising that whileogi isalmost astarch extract, malted
corn flour contained bran and germ. These observa
tionsnotwithstanding, it can be stated that thereisno
exciting difference on the proximate composition of the
products.

TABLE 3: M ean valueson proximate composition of tradi-
tional and experimental Ogi samples(Dry Weight Basis)

Parameters Ogi-Malted Blend  Ogi (Contral)
Moisture 13.19 12.90
Crude Protein 7.53 5.77
Ash 0.28 0.82
Crude Fat 3.00 2.50
Crude Fibre 1.04 1.18
Carbohydrate 74.96 76.83

Viscosity of flour samplesin water suspension

At thethreetemperature levelsstudied, raw flour
suspensioninwater had higher viscosity than malted
flour (TABLE4). Theviscosity of each sampleincreased
with increasein temperature. The observationisex-
pected since viscosity increased with degree of gela-
tion, and gelation increases with temperature. It was
observed that at the threelevelsof temperature stud-
ied, theviscosity of theflour suspensions decreased
with increasein sprouting period. Thus, at 80°C, the
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flour from sampl e sprouted for 24 hour had aviscosity
value of 425 centipoise whiletheflour from sample
sprouted for 72 hours had amean value of 235 centi-
poise. Also, at 80°C traditional ogi product hadamean
viscosity of 680 centipoi sewhileogi-malted blend had
avalue of 450 centipoise. Lower viscosity valuefor
malted flour suspension and productscontainingit might
be attributed to the pre-cooking effect of thetoasting
processon themalt, in addition to the modification of
the starch in malted grain. Based on these observa-
tions, it could beinferred that the ogi -malt product will
exhibit lesser swell when prepared asporridge.

TABLE 4: Mean viscosity valuesof corn flour suspensions
(in centipoise)

Samples Temper atures

29°C 60°C 80°C
Raw Corn Four 130 350 430
24-hour Malted Corn Flour 125 295 425
48-hour Mdted Corn Flour 120 225 350
72-hour Malted Corn Flour 105 205 235
Ogi-Malt Blend 380 400 450
Ogi (Control) 450 560 680

Titratableacidity for traditional Ogi and Ogi-malt
blend samples

Expectedly, flour samplesfrom malted corn had
higher titratableacidity than theflour from unmated corn
(TABLEDY). Thisisso because of thefermentation pro-
cessthat might have occurred duringmadting. Thisview
isstrongly backed by the observationthat thetitratable
acidity vauesincreased with increasein mating period.
Traditiona Ogi Product had higher titratableacidity than
the experimental product. Thiswas so because Ogi
unlikeunmalted cornflour, isaproduct of fermentation.
Thishigher titratable acidity (1.02) of Ogi ascompared
to that of Ogi-malt blend (0.85) wasresponsiblefor
thetart taste detected by the taste-panelit.

TABLE5: Meantitratableacidity valuesfor samples

Sample Titratable Acidity (%)
Raw Corn 0.54
24-hr Malted Flour 0.94
48-hr Malted Flour 1.05
72-hr Malted Flour 1.18
Ogi — Mdt Blend 0.95
Ogi 1.02

Sensory quality of traditional and experimental
Ogi (Ogi-M alt Blend) samples

Therewasno significant difference (<0.05) inthe
coloursof traditiona ogi and Ogi-malt blend as scored
by the 10-member sensory pandl (TABLE 6). Specifi-
cdly, thepand indicated moderatelikenessfor thecol our
of both sampl es, even though the Ogi-malt blend had a
light brown colour compared to thelight yellow colour
of thetraditional Ogi. Thisconsumer panel also ob-
served sgnificant differences (<0.05) intheflavour and
textureof traditiond and experimentd Ogi samples. The
flavour of theexperimentd samplewaspreferred (mod-
erately liked = 6.4) to theflavour of thetraditiona Ogi
sample (neither liked nor didiked =0.4). Specifically,
themalty flavour of the Ogi-madt blend attracted higher
scorefor that product sincethetraditional ogi (control)
had atart (sour) taste without sugar.

Intexture, thetraditional ogi wasmore preferred
(withascoreof 6.2) to theexperimenta product which
had ascoreof 5.4 (dightly liked). Someof the pandlist
commented that the consistency of the experimental
product was “thin and fluidy”. On the overall accep-
tance of the products (control and Ogi-malt blend), the
experimental product was more accepted withascore
of moderate likeness (6.26) ascompared to ascore of
dight likeness (5.04) for thetraditional Ogi, whenthe
parameterswerewel ghed according to their influence
inthe acceptance of the products.

TABLE 6: M ean sensory scor esof traditional and experimental Ogi samples

. . Ogi-Malted Blend Ogi
Parameters Estimated Weight , ,
Raw Score Weighted Score Raw Score Weighted Score
Colour 30%=0.3 6.6 1.98 6.0°% 1.8
Flavour 50% =05 6.4% 3.20 4.0° 2.0
Texture 20% =0.2 5.4% 1.08 6.2 1.24
Total 6.26 5.04
Natural Products
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CONCLUSIONSAND RECOMMENDATION

Addition of mated cornflour inthetemperature of
Ogi waseffectiveinimproving Ogi flavour. Theresult-
ing product had thinner cons stency than the usual Ogi
but thethickness could beimproved by adjusting the
added water during the preparation.

Thisreductioninviscosity wasconsideredidedl for
young child feeding. Thereductioninviscosity of the
Ogi-malt blend could be asaresult of starch degrada-
tion caused by the enzymes (amylases). Theaction of
enzymeson starch will also permit abetter digestibility
of the product. Lowered starch complexity and partia
pre-digestion by theseenzymeswill helpintheutiliza:
tion by weaning children. The nutrient |losesthat were
observedinthetraditiona Ogi and Ogi-malt blend can
be minimized by reducing the steeping time, and use of
minimal water inthewet sieving process.
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