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TECHNOLOGICAL AND ECONOMIC
EVALUATION OF USING LOCAL BANANA FOR
COMMERCIAL BISCUIT PRODUCTION

|. O. Ajiboshin, C. O. Orisagbemi and O. B. Oyedoyin
Federal Institute of Industrial Research. Oshadi (FIIRQ),
lkeja, Lagos State. NIGERIA

ABSTRACT
»
Biscuit was produced using banana puree and powder obtained hom
three local “cultivars namely Cavendish (CDH), Chinensis (CHS) and
Senior (SER) bananas procured from the local market. Two sepaiale
formulations were used - Formulation A contained 37 50% Banana puree
while Formulation B contained 30.75% Banana powder. Proximale
analysis and sensory evaluation of biscuit samples were carried out. AlsO
market. raw materials and equipment identification surveys were caried
oul. ERonomic feasibility of 250 T/annum proauction output was ien
evalualed Sensory analysis indicated that biscuit sampies produced
from chinensis banana were most acceptable while samples from (ne
three cultivars conform with  SON (1892) quality reguirement with sumalar
proximate composition. Market survey showed that (ne demand — supply
gap for biscuit was about 12.000 T/annum and raw matenal survey

revealed that there is
commercial production.

evaluation

abundant and enough
Production equipment
showed that the equipment could be sourced locally.
of 250 Tfannum output of biscuit showed high profitatiity

banana 0 susiain
dentification survey
FEcononuc

ratios. short pay back period and low break — even volume

Key words’ banana puree and powder. biscuil, economic evaluation

INTRODUCTION

Banana (Musa sapientum) 1s one of the
mponant fruits taken as food supplement Dy

seople to supply the body with part of the
carbohydrate. protein, mineral and yitamin
rzquirement.  Ngeze (1994) analysed 100
grammes of greéen banana fruil 10 reveal nulnents
shown in Table 1 below

Table 1: Proximate Chemical Composition of Mature
Green Banana Fruit

Nutnent Parts per 100 gram me
Waler 70
iotal 21
carcohydrates

. | Fat 21

Protein 1.3
Calcium 4.6 milligram me
Phasphorous 47 1 mulhigram me
lron 04 nulligram me

| Ascorbic acid 14 mulligram me

| Caloic value 91 U

Source Ngeze (1994),

Brady and O Connell (1970) reported an increase
in the rate of protein synthes:s during ripening of
the banana frui, Ketiku (1973) hydrolysed
plantain pulp protein and iden! ned 16 amino acids
which were shown (o increase during ripening.
Again, Askar (1973) examined amino acid of
banana pulp and found thal iney wefe similar yto

that of the plantain.

There i1s great potential the utilization of
banana as food and raw matenals. Ripe banana
fruits are sweel and are arishied by many
people. (Ngeze 1994). Banana can also be
processed into either puree of powder to fortify
protein content N bakery products especially
biscuil  Several atiempts have been made Dby
scientsts to either reduce the quantity of wheal
used in bakery products or [ ‘ortify  the products
with plant protein  Dendy =L al (1970) and
Olatunji and Akinrele (1978) worked exiensively on
the use of cassava starch rfice flour. yam flour.
cocoyam flour, cassava floui and bread fruit flour
as composite with wheat flour in bread production.
Also. Tsen (1976) proved (hal protemn-rich biscuil
can be prepared from cony ssite flour, such-as
wheat flour with soy. coltonseed. peanut or corm
germ flours. Singh et Al 11998) incorporated




v nes of
dotgard Deck Oven at 110°C for 20 minutes  The

Yaue ol 2.5 cmy radius. it was then docked with
a fork.  Baking was carried out in

i products were then allowed 1o Cool. Another
L OF bBiscuts were produced from Banana
~cudst by the same melhod. The Iwo sets of
QIZulls obtained  from  each cullivar  were
Ll SCled 0 sensory analysis and proximate
cerposition analysis using SON (1982) methods
Of zinalysis J

Tzlle 2: Biscuit Recipe Using Banana Purese

and Powder

INGREDIENT _PART PER 100 Ny
PUREE (A) ' POWDER (Bj .

——

' Banana Puree 37.50 -
" Banana EDEY & i
. Powder =l .'

VWhiaat Flour ' 45.00 ‘_.’?D_?E
. Sugar - 7.50 . 15.00 ,
_Snortening 6.70 115,00 E
_Mili ..270 500
Sal; . .030 " os0 I
Leavening - 0.30 1.00

GBI e

WNale - - 2.00

We:ghed flour. shortening. sugar and sall

g— Weighed Banana puree
[ Or powder + leavening
4
hixing

v

Knead}ng!sheetmg '

| 4
Culling

!

4
Balking

r :
¥
All cooling

Fig. 2: Operational Flow Chart for Banana
BisCuit Production

A
ECUIPMENT IDENTIFICATION SURVEY —

Froduction equipment for small scale level was
@enliied through equipment identification Survey
Carfied out in Lagos. Raw maternial Research and
Development Council (RMRDC 1997) publication
QiT Nigenian equipment fabricators was useful in
supnlving names and addresses of |local
wLlators - Five Jocal equipment manufacturers
rtisosidimed compelency and capability in biscuit
witenbhwere visited and interviewed.

L

~Cnspy while those of Chinensis are less |

3
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MARKET SURVEY

elernune rate
(sting major
Ggh industeial

Market survey was carpied out to
ol consumption of biscuit The
Biscuil producers were iaentified th
dwectory and contacted Demand questionnaires
wkre personally adnunistered 1o soi e distributors
within Lagos Open market survey w.as carried oul

in bolh rural and urban settlement Lagos and
enviren.  Infarmation on importatior of biscuit to
the country was obtained from FOS  (1998)

publications.

RAW MATERIALS SURVEY

Banana 15 one of the major raw maltenals on
which raw matenal suUrvey was carriet out  Some
states Ministry of Agriculture in the Viestern zone
WEre contactad personally. and oy post to
ascenamn thewr annual level of banajis production
FQOS publications were proved useful 'o supply the
estimated annual production of banana For other
raw malerials — Flour. sugar, milk. sait leavening
agent and marganne - major distnibutors andg
suppliers were visited in Lagos and Ibaaan,

RESULTS AND DISCUSSION
Biscuit Prepared

the banana
sensory

Tables 3 and 4 show the results of
biscuit  proximate compaosition  andg
evalualion respectively.

The proximate composition shown n Table 3
represent mean values of two determunations. The
Moisture caontent. which is 5.80. is the same yfor
three cullivers. The ash content = 1.92 for
Cavendish cultivar while chimensis and senior
cultivars have the same values of 190. The
Acidity of extracted fal 1s 0.69 for chinensis
Cultivar, 071 for cavendish cultvar an 0.74 for
senior cultivar. The three cultivars have same
value of acid insoluble as. the value which is
0.02 Chinensis cultivar has the highe«! value of
protein content. which is 6.85  The protein
conltents of cavendish and senior cultivars are 6.70
and 6 75 respeclively, There is no presence of
hydrocyanic acid. yeas! and mould In 1y of the
biscuil samples

Table 4 shows the Sensory evaluation results for
lhe banana biscuil samples and the control as
biscuit sample obtained from the apen market.
‘The colour of all the banana biscuil sariples are
acceptable althcugh Chinensis  cullivar gave
Discuit of most acceptable colour Biscu samples
obtained from Senior and Cavendish e very
spy. All
tne- biscuil samples from the three cullivers have
Characteristic banana fruit flavour



duffated soy flour up lo 20% level W 1he
i« rmulation of biscuil withoul affecting the overall
guakty, Againt Mc Wallers (1980) confirmad e
cossibility of replacing costly milk protains wilh
croteins from cowpea and field pea flours In
paking biscuit. Though. Ogazi (19968) reported
ihat Leclerc and Wessling in 1918 and Pupaigue
snd Richard in 1965 used banana flour as
composite with wheat ficur to produce bread and
Discuit respectively. there 1s no report of extensive
work on this. As. he also notedf literature is limitad
an the use of banana flaur in composite flour for
the bakery products when compared with the
sxtensive literature on the use of other starch
staples and gramns in composite flour. He.
therafore. carried out an in-depth research work on
stilization  of Jantan  flour and produced
acceptaple biscuit with 100% plantain flour with
other baking ingredients but he did not evaluate
tha production process economically.

This sludy reports production of banana biscuits
using banana puree/powder with other baking
ingredients. It also evaluales the production
orocess economically in order to repon the market
potentials. raw malerials availability. industrial
squipment ard financial indices and profitability
catios of commercial production of banana biscuils
which are not adequately reported in literature.

MATERIALS AND METHODS

The raw material used for Banana Puree and
Powder production are green matured banana
icuits. These were obtained from open market in
Lagos and kept in jute bag with perforations of not
mare than 0.18mm aperture for six days to allow
for anificial ripening. Hand sugar refractometer
was used lo monitor thé sugar level of the banana
until it ripened to 18-22% brix of sugar. All
purpose wheat flour. sugar. shortening/margarine.
milk. salt and leavening agent were also obtained
from the local market in Lagos.

METHOD ' o

Banana Puree and Powder Preparation

Ripened banana fruits were sorted to remove
unsound fruits fingers. weighed and washed
cefore being peeled. The peeled banana fruits
were immersed in 1% solution of sodium
metabisulphite for 10 nunultes. sliced. mashed inlo
yery smooth siurry and screened o remove seed.
The siurry was subjected to pasteurisation al 94°C
for 5 minules. cooled to 30°C and 2.2g of citric
acid/kg of puree Was added as antimicrobial
prasarvative.  Puree yield is average of 65%
bazed on raw banana fruil

2
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Furlher processaes lo produce powder wefe
carried oul by.drying a portion of the puree in
laboratory tray dryer and ne dried cake was
milled intc powdery form of 675 micron particle
size by hammer mill. The average yield ::y‘banana
powder is 17.5% based on raw banana frLiit.

Banana iruut Prepafaunn (Artificial ripening.
sorting, weighing and washing)

v

Peeling

Y
Chemical immersion and Draning

|
v

Size reduction

'

~4 Mashing/Pulping

b
Screening
.Y

Heal treatment (Pasteunsaton)

v

Rapid couling
|

Drying —¥

| |
W | 4

Miling

Sieving Puree (for biscuit Production)

v

Banana powder (for biscuil production)

Fig. 1: Operational Flow Chan for Banana Puree
and Powder Production

Biscuit Preparation

The required quantites of the raw matenals
(Table 2) were measured and mixed together with
the exception of the “leavening -agant.The
leavening agent was mixed with (he required
quantity of banana puree The Iwo were then
mixed together thoroughly using dough mixer 10
have consistent dough. The dough was rolled oul
into sheet of 0 4cm thickness and cut Into round

—
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faple 3: Proximate Composition of Banana Biscuit Samples.

||“ Parameater Banana Biscuit " SON (1992) Specification
| CHS CDH SER
[‘mmsmre A WAN) 5.80 580 5.80 6.00""
ASh (% WAV 1.90 1.92 1.90 2.00**
Acidity of Extracted fat [as | 0.69 0.71 0.74 1.00*" .
cl2ic acid) (% WW)] . -
| Acid insoluble ash (%WA) 0.02 0.02 1002 0.05
Protein °s (N X 5 7) F'6.85 6.70 6.75 5.00°
- Hydrocyanic acid (HCN) (Dry | NIl Nil Nil 0.03"*
WL mg/kg _
Yeast and Mould Nil N Nil Nl

Values represent mean of 2 determinations; *minimum level. ““maximum level

Table 4. Result of Sensory Evaluation

| ﬂ Mean of score of biscuit samples

J Sensary Sample A Sample B - Control
! Parameter o :

| COH | CHS  [SER CDH CHS SFR___ | CO
_Colour 450" [513" |525° 4.48° 5107 525* 14.38°

| Texture/Crispiness | 611" [444° | 656° 6.10° 4.54° 6.60" 3.22°
Flavour 567" [4.78° [6.11° 564 480" [610° 278"
|_Aiter taste 556" | 5887 |589° 551°  [576° |579° |250°

2 0 bamplies that means with the same superscript letters along the same row are not significantly
different (P< 0 08). COH - Cavendish cultivar. CHS - Chinensis cultivar. SER - Semor cullivar

whiie [he control lacked the flavour. therefore.
raled as being sigmificantly different (P ~ 0.05).
=150, all the banana biscuit samples were
adjudged 1o have quile desirable after taste. This
result shows that banana powder/puree is good
or Discyd making with  biscuit samples from
Clunensis maost acceplable

Avanabihity of Raw Materials

Raw matenals survey carried out on availability
ol banuna showed that there 1s abundant banana
n Nigena  Banana is wdely grown in the southern
part of Nigena where condition 1s favourable for
large agieage culivation. In 1992 and 1993, the
cutput ¢f banana produced in Nigeria are 1.013
and 1.U57 mullion metnc tonnes respectively (FOS.
1U98) Recent FOS publications were not
avallable for use as at the time of this study
Among  the  stales  Ministry. of  Agriculture
confacted only Ekil tate could supply the recent
banana output i the State. The figures were pul
240 720 and 0.850 mulhon melric tonnes for 1998
ind 1999 respectively (MAE. 2000) Though there
~qas o documented prnice of banana in the

=

publications available during 1he survey period. the
survey was ablé to obtain N7 500/ton as average
price of banana from farmers and farmer
representatives al State ano Local Government
levels.  Survey of other raw malerials - wheal
flour. shortelpg. sugar. milk. salt. baking powder
and chemical preservatives required for small
scale production of banana biscuit was carried out
in Lagos and Oyo States, The result showed that
lhey. are readily availlable n Ihe major markels,
distribution stores and local vendor shops. The
quantity of raw malerials required for 250
T/annum of banana biscuil 1s shown in Table 5

Table 5: Annual Raw Materials Requirement For 250
T/Annum of Banana Biscuit.

ltem Quantty/Annum
(Tonnes)

Banana 246 .25

Wheat Flour 170 5

shorening 25,00

Sugar 27 70

Milk 9.90

Salt : 120

Baking Powder 1,20

Chenucal 3:20

e W i i o o

N e T & B



ilarket survey

Markat survey carried out indicated thal bakery
-oducts especially biscuit are widely consumed In

“ural as well as urban areas in Nigeria by people of
il e 308 groups

Modern life and economic
cuation have lorcefully increased the working

raurs of women |0IKS. therefore, they have little or

1o ume to prepare family menu. The result of this
5 an increase in the rate of consumption of
sracessed foods. The most popular among the
srocessed foods is biscuit which comes In large
~umper of varieties with low cost and longer shelf-
\fe The survey indicated that there are DISCUILS of
differant shape. size. composition. flavour. cosl
and packaging n the market About 15 companies
were ienttied as majof manufacturers of different
srands of biscuit with production volume total up 1o
30.000 tonnes of biscuit per annum. National
damand for biscuits was estimated based on
many factors. These are biscuit importation data.
local production volume. consumption patlern.
open markeat survey. buyers intention survey.
analysis of producers. disiributors and relailers
sast sales records and consideration of Nigerian
narket vis-a-vis the population. Application of
statistical technigque (o raw demand and supplyv
gata collected and consideration of
sforementioned factors 'showed that the demand
supply gap for biscuit is 12.000 T/annum.

Equipment Identification

Equipment identification survey carried out
showed that major production equipment for 250
onnes/annum  production  output could be
fabricated locally. The survey indicated that other
equipment that cannot be fabricaled locally are
available in the country. They could be sourced
from major processing and laboratory equipment
importers/suppliers. Table 6 shows the list of
machinery and equipment required.

Feconomic Evaluation

The economic evalualion was carried out In ine
wath the national definition of Small and Medium
enterprises by National Council on Industry (NCI).
NCI in 1996 (CBN. 1997) defined small scale
Enterprises as those with total cost. including
~corking capital bt excluding cost of land. above
i1 0 million but not exceeding M 40.0 million with
5 labour size of between 11 and 35 WOrKers.
Sased on the above definition, the total Investmenl
cost is M 6.5 million while 'a labour size of 25
workers was considered. The cost of banana
Lsed was N10.000 per tonne.

Table 6: List

NJISS._Vol. |, No.1, 2002.

of Major Mahh_i_r;éry and
Equipment Required for—2uU Tonnes/Annum
Banana Biscuit Production -

—

e e —— e T ————

item SGLII_"L c

Baking u:'wen_;F Local

Dough Mixer | Local _
Dough Roller Local
Pasteurnzer Local R
Biscuit cutter Local |
Colloid Mill Local

Wrapping Machine Imported”

Deep Freezer Local
Refractometer Imported”
Weighing scale ‘ impored’
Quality Control | Imported®
Equipment |

Cabinet dryer Local

Hammer mill Local

Washing vat. storage | Loca
accessories.  knives,
scoops waooden pallets
and burner

* Could be sourced within the country.

The profitability analyses of 250 T/Annum Banana
biscuit  production output were based on (he
production programme assumed below:-

Production Volume/Day - | Tonne

Production Day/Annum - 250 Tonnes

Production Volume/ Annum(F Ji capacity)
- 250 Tonnes

First Year Production volume 75% Capacity)
- 175 Tonnes :

Second and Third Year Production volume
(80% capacity) - 200 Tonnes

Fourth and Filth Year Production Volume
(90% capacity - 225 Tonnes

The profitability ratios are syimmarnised balow:-
Rate of Kuturn on Investimed (1RO, 45%

Rate of Return on Equily (ROE): 110%

Internal Rate of Return (IRR) =50%

Pay Back Period: < 2 years

Break Even Point 40% of full capacity production

CONCLUSION

industrial utilization of Lanand fruit in Nigefia
is overdue. Most of the ani ally produced banana
get wasted due [0 lack of the knowledge of
economic polential of the uit, Using banana IO
produce biscull will reduce the waslage drastically
It will also encourage cullvalion of banana BY
farmers. The use of banal . ds raw material for
biscuit production IS €cof cal as the cost of



wheal flour required for Production replaced b

Lanana purse/ Powder is about thrice the cost of

Canana ysed

RECDMMENDAT!DN

Biscuit s one of the food products. as such, jts
preduction . must Oe  standardised - it s
‘eCommended thai stdndard quality  contrgl
equipment f(or esting both raw malerials ang
finished proaucts be put in place.  Material of
“Gnstruction of Machinery and ’équipmem should
o8 food grade stainless  steg| Production
PErsonnel should Pass through rigorous medical
eXamination before being eémployed. It is
Important (g register all foog products  with
fegulatory agencies eSpecially  NAFDAC and
comply with all the registration requirements

It is also recommended that detailed feasibility
sludy on the project be carried out to support
nvestment decision. the report could be prepared
Dy FIIRO. FIIRO also offers technical assistance
=eivice which include Machinery and equipment
SQUreing. instaliation and Commissioning and
Personnel (raining on the installed equipment,
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