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ABSTRACT

Flourswere prepared from unripe matured green (horn) plantai n subjected to different pre-treatments, and examined
for functional properties. The flour samples had moisture content between 8.76-10.88%. The plantain flour pre-
treated with citric acid had the highest Water Absorption Capacity and Bulk Density 5.54ml/g and 0.84g/ml respec-
tively while pre-treatment with potassium metabisul phite (F) showed a high Oil Absorption Capacity of 7.36ml/g.
The Wettability, Swelling Power and pH had values 1.33-2.33s, 2.07-5.20, and 6.24-6.88 respectively. Blanching
increased the pH of the flour, however, no significant difference existed among the different samples (P<0.05). A
considerable decrease in Swelling Power was observed with flour samples with citric acid (C) and potassium
metabiusuphite (D). From the above results, unripe plantain flour had good functional properties and can function

well in food systems.

INTRODUCTION

Plantain, cooking bananaand banana (M usaspe-
ciesAAB,AAA and ABB group) areimportant staple
cropsthat contribute to the cal ories and subsistence
economicsinAfrica Itisoneof theoldest cultivated
fruitsin West and central Africd®. Theorigin of plan-
tainand itsintroduction to Africahave generated con-
troversy among researchersand taxonomists. Although
Simmonds® reported Plantain to have originated from
south India, De-langhé? meted aremarkablediversity
toexistin centra Africa, thus suggesting plantainto be
among theoldest cultivated cropintheregion. Plantain
isasothecommon namefor herbaceousplant of genus
MUSA. Thefruit they producefor cookingin contrast
to the soft sweet bananawhichis sometimesreferred
to asdesert (banana). They are consumed both asen-
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ergy yieldingfood and as desert, providing morethan
200 calories (food energy) aday™®.

In Ghana, Plantian contributes about 13.1% of the
Agriculture Gross Domestic products (AGDP) andits
per capitaannua consumption of 96.4kg per heed, itis
of great socio-economicand nutritiona sgnificanceand
generates cons derableemployment. Plantain cultiva
tionisattractiveto farmersdueto thelow labour re-
guirements for production compared with cassava,
mai ze, riceand yam®. Annua productioninthecoun-
try isabout 1.8metric tonesfor plantain (AAB sub-
group) of which only 0.5 tonnesis exported and 7.9
metric tonnesfor bananaof which 3.4 metric tonesis
exported. For production purposes, bunch type and
plan size characteristics are used to differentiate be-
tween plantain cultivars. In generd, themorphol ogy of
thebunchisused for dassification. Theseindude French
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Plantain, French horn Plantain, false horn Plantainand
horn Plantain. Theplantain cultivar usedfor thisproject
wasfully matured unripe horn plantain composing of
thefaseandtruehorn plantain. Thereasonfor thischoice
of raw materid beingthat itissuitablefor making flour
and that itisthecommonest food iteminWest Africa
requiring lessman-hour of labour per hectarethan cas-
sava, maizeand riceY,

Nutritiondly, horn plantain makessignificant contri-
butiontothedietin providing carbohydrate, thetwoman
components of starch, amylase and amylopectin are
present inaratio of about 1:54. Proteininunripepulpis
3.0%, fat content wasreported by Ketitu® tobe 1%in
unripepulpwhilecrudefiber inunripepulpis0.5%.

Some of the processed productsfrom horn plan-
tainareplantainflour, plantain fufu, plantain porridge,
plantain beer.

The objectiveof thisstudy thereforewasto deter-
minetheeffect of different pre-treatment onthefunc-
tiond propertiesof thematured green horn unripeplan-
tain so asto ascartainits potentid asingredient for food
products eg. Bakery products.

MATERIALAND METHOD

Materials
Sour ceof materials

The plantainfingersof the unripematured plantain
bunch in theprocessing of the plantain flour were pur-
chased from IhiagwaOwerri, Imo states. The plantain
buncheswereidentified by afarm officer in school of
Agriculture Technology, FUTO asHorn plantain.
Chemical and reagents

Thechemical reagentsof andytica gradesusedfor
theanalysisof thework wereobtained from FST labo-
ratory and the chemicalsinclude: citric acid and potas-
summetabisulphite.
Equipmentsused

The equipments used were obtained from the de-
partment of Food Science FUTO. They include: stain-
lessstedl kitchen knives, big bowlsfor washing, oven,
measuring cylinder, dicer, blancher, trays.
Production of plantain flour

About thirty-four (34) good piece of wholesome
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unripe horn (green) plantain were selected from the
bunch, thoroughly washed to remove sand and dirt, to
remove spray (chemical) residuesand also to reduce
microbid load.
Peeling
The plantainswere peeled to removethe plantain
pedls.
Slicing
Theunripe plantain wasdiced to 2mm, thickness
usingadicingmachine.
Methods
Prepar ation of the processreagents
Preparation of citricacid solution
Threegrammes(3g) of citricacid wasdissolvedin
500ml of distilled water toformasolution.
Prepar ation of potassum metabisulphite
Fvegrammesof potass um metabisul phitewasdis-
solvedin 500ml of distilled water toform asolution.
Per-treatment
The pre-treatment given to these unripe (green)
plantainsincludes
e Blanching
CitricAcd
CitricAcidand Blanching

Potassium Metabisul phite
Potassium M etabisulphiteand Blanching

Generation of samples

Thebunch of unripemature plantain washarvested
and the sameday thefingerswere separated from the
bunch, washed and peeled. After peeling, theplantain
pul ps were sliced to 2mm, thickness. Five hundred
gramsof thedliced plantain was soaked in asolution
containing 5g of potass um metabisulphitein 500ml of
water. It was allowed to stay for five minutes before
draining off.

Five hundred gramsof diced plantain was soaked
Inasolution containing threegrammesof citricacidin
500ml of water for three minutes before draining off.
Five hundred grammes of the sliced plantain was
blanched for threeminutes.

Two hundred and fifty grammes of diced of plan-
tain washblanched for five minutesand another two hun-
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dred and fifty was soaked in asolution containing five
grammesof citricacid in 500ml of water for threemin-
utes, it wasdrained and the both were added together.

Two hundred and fifty grammes of diced plantain
was blanched for five minutes and another two hun-
dred and fifty was soaked in asolution containing five
grammes of potassium metabi sul phitein 500ml of wa:
ter for five minutes. It was drained and the both were
added together.

Another fivehundred grammesof diced plantain
was removed asacontrol.

All these sampleswere oven dried asatempera-
ture 60°C then milled into flour using milling machine.
After milling theflour was packaged inair tight mois-
ture-proof containersand stored at (27°C).

Deter mination of moistur econtent

Thedishwaswashed and driedinanovena 100°C
for 10mins.

Thedish wasweighed and itsweight noted. Then
two grammes of the samplewasweighed into thedish
and placed inthe oven at 105°c for onehour. After, the
sample was removed from the oven, cooled in a
desicator and weighed. The sample was returned to
the oven and dried at interval's, cooled and weighed
until aconstant wei ght was obtained.

The percentagemoisturewasthen ca culated asfol-
lows
% Moisture Content= W1-W2 X 100%

W1-w
W1 =Massof container + samplebeforedrying; W2
=Massof container + sampleafter drying; W = Mass
of container.

BULK DENITY DETRMINATION

Fifty grammes (50) of each samplewereweighed
into 200ml of measuring cylinder. Themeasuring cylin-
der wastapped continuoudy and thebulk density cal-
culated thus: Bulk density =M ass of sample/volumeat
theend of tapping)

Wettabilty

One gramme of sample was added into a 25ml
graduated cylinder with adiameter of 1cm. placing a
finger over theopen end of thecylinder invert and clamp
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at aheight of 10cm fromthe surface of a600ml beaker
containing 500ml of distilled water. Thefinger wasre-
moved to allow thetest material to be dumped. The
wettability isthetimerequired for the sampleto be-
come completely wet.

Deter mination

A 10% (m/v, dmb) suspension wasprepared from
the sample and allowed to settle at room temperature
(27°C) for fifteen minuteswhilethe pH e ectrodewas
switched on and alowed to stabilize chemically with
buffer solution of pH 7, pH 4 and pH 9. Theelectrode
wastheninsertedinto thetest dispersion and pH values
for freshly prepared, process mediaaswell asplain
water were determined.

Swellingindex deter mination

Three grammes (3g) portion of each dry sample
wastransferred into clean graduated (50ml) cylinders.
The sampleswere gently leveled and thevolumenoted.

Fresh Unripe Plantain

i

Washing

l

Peeling

Cutting into thin slices (2mm thickness)

Pre-treatment (Cifric acid, Potassium metabisulphite)

l

Drying (Oven)
Grinding

Sieving (passing through a 100-mesh sieve)

l

Plantain flour

Figurel: Flow diagram for theproduction of plantain flour
used for theanalysis
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30ml of plain water was added to each sample; the
cylinder was swirled and allowed to stand for 60 min-
uteswhilethe changein volume(swelling) wasrecorded
every 15mins. Theswelling power of each samplewas
caculated.

WATERABSORPTION CAPACITY

Deter mination

The proceduredescribed by Onwuka?® wasasfol-
lows

Onegrammeof flour samplewasweighedinto a
conical graduated centrifuge tubewith awiring whirl
mixer. Thesamplewasmixed thoroughly with 10ml dis-
tilled water for 30 seconds.

The samplewasallowed to stand for 30minutes at
room temperatureand then centrifuged at 5000rpm for
30 minutes. Thevolumeof freewater (the supernatant)
wasread directly from the graduated centrifugetube.

The amount of water absorbed (total minusfree)
was multiplied by its density for conversion to
grammes.

OILABSORPTION CAPACITY
DETERMINATION

The procedure described by Onwukd® wasasfol-
lowed:

Onegrammeof flour sasmplewasweighedinto a
conical graduated centrifuge tubewith awiring whirl
mixer. Thesamplewasmixed thoroughly with 10ml oil
for 30 seconds.

Thesamplewasad lowed to stand for 30 minutesat
room temperatureand then centrifuged at 5000rpm for

30 minutes. Thevolume of freeoil (supernatant) was

read directly from the graduated centrifuge tube.
Theamount of oil absorbed (total minusfree) was

multiplied by itsdensity for conversionto grammes.

Gdation

Theflour sample(10g, dmb) wasdispersedindis-
tilled water in a250ml beaker and made up to 100ml
flour suspension. A thermometer wasclampedonare-
tort stand with its bulb submerged in the suspension
with amagnetic stirrer and the system heated and stir-
ring continued until the suspension beganto gd andthe
corresponding temperaturewasrecorded. Thetempera
tureat boiling point was a so recorded.

RESULTSAND DISCUSSION

TABLE 1 summarized thefunctiona propertiesof
the plantain flours. The moisture content of theflours
obtai ned by oven drying showed sampleF having the
lowest moi sture content of 8.75% whilesampleA had
highest 10.88%. Therevalues are acceptablefor es-
tablished goal, to reach a stable shelf life (<20.0%
moisture) and agree with those previously re-
portedi*”12, The pH valvesranged from 6.24 t0 6.88
and these values were in agreement with those of
Pacheco et al.*% who reported valves of 4.6-6.10 for
plantain floursdried using four dehydration methods
including ovendrying. Theflourshad bulk densities
ranging from 0.680 g/ml to 0.84 g/ml. sample B
(blanching) showed that thelowest bulk density while
a(control) had the highest bulk density. Theresults
obtained werein agreement with that of Fagbemi*4
who reported unripe plantain flour bulk densities be-
tween 0.42-0.72 g/ml. The treatments given to the

TABLE 1: Functional propertiesof unripehorn plantain given different pre—treatment

Sample OAC WAC pH sP WET BD MOISTURE
A 5.8060.04°  3.7560.03  6.5860.03  3.7960.02° 1.3360.58  0.7960.04% 10.7660.04°
B 5.8760.05°  5.0660.05°  6.8860.04  3.4460.02° 1336058  0.6660.03° 10.8860.032
C 7.2560.03°  55460.05%  6.4460.05  2.0760.03"  1.3360.58  0.8460.042 9.8860.03°
D 7.3660.03%  5.2560.03° 6.2461.12  2.1460.04° 1336058  0.7660.05% 9.1560.05°
E 6.3260.03°  4.0560.04° 6.5260.03  5.2060.02% 2336058  0.7960.03% 9.6460.06¢
F 6.9260.01°  4.7360.04°  6.2860.02  5.1160.02° 2.3360.58  0.7660.03% 8.7660.03"

Note: OAC - OlL ABORSORBING CAPACITIES;, WAC- WATERABSORPTION CAPACITIES; SP- SWELLING POWER; WET-
WETTABILITY; BD - BULK DENSITY SAMPLES; A- Control; B- Blanching; C- Citric acid; D - Potassium metabisulphite; E -
Blanching and Citric acid; F - Blanching and Potassium metabisulphite
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TABLE 2 : Gelation capacities of unripe plantain flour in
water at different concentration
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flour unripe plantain before conversion to flour in-
creased the oil and water absorption capacitieswhen

Concentration g/100m G CinH.0 compared to the control sample (A). Thisresult ob-
2 No gel tained was in agreement with values obtained by
4 No gel Fagbemi™ who reported that blanching considerably
6 strong gel increased water and oil absorption capacities of un-
8 strong gel ripeplantainflour. The swelling index showed sample
10 strong gel (E) having the highest swelling power while sample
12 strong gel (B) had thelowest value of 2.07. The unripeplantain
14 strong gel flours had good swelling capacitieswhichwerein ac-
16 strong gel cordancewith therange of valuesfor flour samples.
18 strong gel Inwettability, thetimetaken for thelast particle of
20 strong gel the sample to get wet was one to two seconds. This
Appendix 1
TABLE 3: Way anovafor named test par ameter
Sour ce of Sum of Degree of Means Varianceratio Varianceratio
Variation Squares(SS) Freedom (DF) Sguare(MS) calculated (Fcal) tabulated (Ftab) at p=0.05
Among Columns SSC (K-1) MS(C|:<=_18)SC/ Fc=MSC /IMSE F={K-1}, K(r-1)
- MSE=SSE/
Error (Within SSE K-1) (r-1
( ) (K-1) (r-1) [(K-1) (--1)]
Tota SST (n-1)
Appendix 2
TABLE 4: Anovafor water absorption
. . Varianceratio
Sou_rcgof Sum of Degree of Means Varianceratio tabulated (Ftab) ~Remark
Variation Squares(SS) freedom (DF) Square(MS) Calculated (Fcal) at p= 0,05
Among 7.0737 5 1.4147 1430.64 311 Hignly
Columns Significant
Error (Within) 0.0119 12 0.001
Total 7.0856 17
Appendix 3
TABLES5: Anovafor ail absorption
Sour ce of Sum of Degr ee of Means Varianceratio Varianceratio
Variation squares freedom Square Calculated tabulated (Ftab) at Remark
(S9) (DF) (M9 (Fcal) p=0.05
Among 7.3839 5 14768 843.67 311 Hignly
Columns Significant
Error (Within) 0.021 12 0.0018
Total 7.4049 17

showed that unripe plantain flour can bereferred to as
instant powder. Colour isanimportant physical param-
eterinflour quality.

Hour obtained from different pre-trestment show-
ing, samplesA, B, Cand D having alight cream colour

whereas E and F having alight yellow colour.
Theleast concentration of liquid of thedehulled plan-
tainflourswas 6-8 (g/100ml) accordingto TABLE 2.
Thevauefor the gelation capacity showed that plan-
tain flours can be used in food formulation which re-
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Appendix4
TABLE 6: Anovafor wettability
Sour ce of Sum of Degree of Means Varianceratio VT;SEF;SUO
Variation squares freedom Square Calculated (Ftab) Remark
(SS) (DF) (MS) (Fcal) at p= 005
Among Not
Columns 4 5 0.80 24 311 Significant
Error 4 12 0.33
Total 8 17
Appendix 5
TABLE 7: Anovafor swelling power
Source of Sum of Degr ee of Means Varianceratio Vatra'lgﬂf;[reg“o
Variation Squares Freedom Square calculated (Ftab) Remark
(SS) (DF) (MS) (Fcal) at p= 005
Among 27.9656 5 5.5031 10169.32 311 Highly
Columns significant
Error 0.0066 12 0.0006
Total 27.9722 17
Appendix 6
TABLES8: Anovafor pH
Varianceratio Varianceratio
\S/C;L::;[?:; uS:rlcEfSS) fr oo (gF) quaregl(]nsn g Calculated tabulated (Ftab)  Remark
< (Fcal) at p= 0.05
Among Columns 0.5833 2.76 311 2.91655 0.2111 Not Significant
Error 2.5335 12
Total 5.4410 17
Appendix 7
TABLE 9: Anovafor bulk density
Varianceratio Varianceratio
\S/Oalrjlr;tel (;)I: uS:rr;(szS) freDe?grﬁe((I)DfF) M ea?'\sﬂsst;uare calculated tabulated (Ftab) Remark
= (Fcal) at p= 0.05
Among Columns 0.0497 5 0.0010 7.72 311 Significant
Error 0.0155 12 0.0013
Total 0.0652 17
Appendix 8
TABLE 10: Anovafor moisture
Sour ce of Sum of Degr ee of Means Varianceratio Varianceratio Remark
Variation squares (SS) freedom (DF) Square (MS) Calculated (Fcal) tabulated (Ftab) at p= 0.05
Anong 108176 5 2.1635 1410.10 311 Highly
olumns Significant
Error 0.0184 12 0.0015
Total 10.8360 17
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quirethickening.
CONCLUSION

Theresult obtained showed that thefunctiond prop-
erties of theflourswere affected by the different pre-
treatments. Heat treatment (blanching) increased the
bulk density of plantainflour. Blanching asoimprove
the Water and Oil Absorption Capacities. From the
gppreciableresultsobtained, it was concluded that green
unripematured plantainflour given different pre-tresat-
ments had good functionalities and so cultivation and
gpplicationinfood systems could be encouraged.
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