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1. ABSTRACT.

Although wheat is not a cereal that is cultivated commer-
cially in Ghana, the consumption of wheaten bread and the av;t of
breadmaking have been known to Ghanaians since contact was
established with a series of European nations in the then Gold
Coast around the 15th Century (1), Today, the breadmaking industry

occupies a significant place in the food manufacture sector and
the consumption of bread is on a sharp increase,

Through a survey conducted on the local bakeries, this
paper provides infomation on wheat consumption, equipment,
techniques, major ingredients used by the bekeries and the type
of bread manufactured, Chemical, rheological and baking properties
of market samples of wheat flour are also given, ‘

The final part of this vwork deals with studies on the prospect

for the manufacture of composite flour bread (Corn bread)by the
Ghanaian baker,




2, INTRODUGCTIQN

2.1. BreadATheat Consumption

Bread consemption in Ghana has risen sharply over the years

and is reported to have risen more than 100 percent between 1950 and 1960(1) <,

It has always followed the pattern of wheat imports since bread is
the major product manufactured from wheat in Ghana. Wheat imports
in recent years have been f‘luctuatihg, although demand has steadily
risen, Until a few moriths ago, there was no government controlled
price per unit weight of bread, On occasions 'Awheh the local wheat
. stocks were low, the retail price of bread shoﬁ up as much as three

times the usual price, sven 'though wheat flour was sold at the usual
controlled prices.

Table 1 (2) shows a sharp drop in wheat imports after 1975
until 1978 when import figures rose due to food agd in the form of
wheat grains, vhich were received from some friendly countries. For
the past five years or so, wheat imports have not been based on demand
alone, but also og;v}eabmeesavaﬂable at any one particular time,
taldng into account other needs of the nation, Import figures, therefore
do not portray a tiwe picture of demand for bread and other vheat-based
foods.

TABLE I
WHEAT DMPORTS, 197 — 1978 (2)

YEAR QUANTLTY . VALUE ,d_
1974 2695998 25005358
(owt.)

1975 1637068 '} 22452073
(ewt,) 4 :

L1976 889817 I 23081422
‘(Hlln‘kga) ; :

1977 o

(Fankg,) 976c13 23335781
1978 1696302 : 30350144
(Hun.kgc)




~ industry has proliferated in all parts of the country,

- 3

With the increase in bread consumption, breadmaking as an

Levels
of operation vary widely in capacity and types of equipment used.

‘ 2,2 Survey

Information contained in this paper was collected by the
author during various‘assignments with the bakery industry from
1975 to 1981 « Data was collected in Tamale in the Northern -~
Region, Saltpond in the Central Regién and Accra the capital.

In all, 50 bakeries were visite,d' in the fhree- regions.

3. THE BAKERY INDUSTRY

Unpublished data on bakeries in Accra and Tema metropolitan
area indicates that there are a total of 6668 registered bakeries,
excluding other flour users such as biscuit manufacturers, caterers
dough-nut and macaroni_ nna.kers_.(5> These bakeries fall into three sizes
of operation, namely the large scale, the médium-»sc’ale and ths small-

. 8cale with optimum individual capacities of 100, 50 and 10 bags

of flour (45.4kg each) per week respectively.

The small scale bakeries make up 78 percent of total number
of bakeries in these two towns and are reported to have handled

during 1980-81 56 percent of total flour supplied to the industry,

‘The medium and large scale opei‘atibns make up 21 percent and 1 percent

of total number of bakeries respectively. A significé.nt quantity of
flour output was also handled by the medium scale operations

(34 percent) while the large scale bakeries handled only 10 percent
of flour output. '

Capacity utilization ranged from 50 - 67 percent for the largs-

scale, 25 - 67 percent for the medium scale and 33 - 100 percent for
the small bakeries during 1980-81.
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L. BREADMAKING IN GHANA

be1 VWheat Flour

With the exception of what comes as food aid, there is a
government ban on wheat flour importation, - Medium/Strong flour

for breadmaking is the only type that is milled locally by the thres

flour mills. The qulity of wheat flour available on +the marlket

has been found to vary considerebly from time to time, Table 2 ()

shows quality characteristics of ten samples of flour purchased from

markets in Accra. Optimum specific volume of bread baked from these

flours ranged from 3,5 ~ 5.0. cc/g.

TABLE 2
SOME QUALITY CHARACTERISTICS OF MARKET
, JAMPLES OF WHEAT FLOUR
MEAN 1 "RENGE OF - | COEFFICLENT OF
QUALTEY" PACTOR VALUE | VARTATION VARTATION X
’ ‘ ] - (Percent)
Moisture Content + | 41.8 1 10.5=1341 1 5.9
(Percent) ! . : R -
. Protein Content + i 12,4 L 11.2-13,2 Selr
(Nx5,7; percent) : : NSOV, S
Ash Cont 9 : i i
- H o L 5.8 | 5.5 - 6.1 ‘* 12,
Wog glaten)  + ETZE R R K R BTN
H failing.No. [t i
9&1@38, -ang.No 267,k | 254319 : 7.8
Waterabsorption s 1 1 D
(percent) 5663 7! 50, 6=62.5 i 6,1
Aemivel T s 13 0.9 -1.9  ;  23.6
Dough Development o ‘ R ‘
fime (min) 2,7 251 = 3,5 ! 1723
l)ou%h Stability . (
min) i . lr — 908 715 — 1295 ,_- 1996
Mai_:lmdii ‘2%%}31‘61108 s % : 11109 ' 700 0"15000 224-06
, i e

¥ Standard deviatinn X 100
o Mean

S+ AAC.C. (1962
.« . Brabender Farinograph ™
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Le2 3Breadmaking ingredients

The basic breadmaking ingredients are wheat flour, activated
dry yeast, crude salt, sugar and water.

Optional ingredients are bekery fat, baking powder, nutmeg,
yellow food colour, butter flavour, eggs and evaporated milk,

43 Iypes of bread

Table 3 shows the different types of bread that are known to

the Ghanaian consumsr and levels of ingredients used i each type,

More than ten types of bread including bread made from composite

flours are known in Ghana. These include

t-= Tea bread, sugar bread
butter bread, Milk bread, and brown bread.

4.4 Breadmaking Processes -

bele1 Straizght Dough Method

The most common breadmaking method that is used,43 the
straight-dough method in which all ingredients are measured and

mixed together into & dough. The dough is then rested for 20-40

minutes after wnich time it is scaled and moulded for final proofinge.

4ehe2 Mechanical Dough development method

Dough sheeting rolls are used to develop the dough after mixing

and bulk fermentation. This technique was very popular with the

large—-scale bakeries about two decades back but is now used by only

a fews After the dough is mechanically developed, it is rected

moulded and left for the final proofing.

“Tke3 Pinal Proofing

Final proofing time ranges frowm 4 - 18 hours among the bakeries.
One imporvant feature which was observed is the exceptionally long
final proofing which is generally practiced by the majority of the

bakeries. Final proofing is generally done overnight at room
temperature,

¥ The flow diagrams for the tvo meth i
ods of breadmaki are
in Flgs. 1 & 2.0 e shom

~e
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COMPONENTS OF SOME TYPES OF BREAD THAT ARE KNOWN IN GHANA

- Lofai.'" ; -.Flour E ' Majoxf Ingredients (% of flour wt.) - W
Iype of Bread S%;s;;'i:c (% weight) o i Granulated Activated Bakers. Crude
, H - . Sugar - Dried Yeast Fat ‘Salt
(a1/5) b iod Yoast i
i ; ' e e e : ‘ s N s
Tea Bread ‘Wheat flour: 100f% . 0,0 - 3,0 0, 001-0, 070 Nil 2,0 - 2.7
Butter Bread ) 4.5 - 5,8 | Wheat flour 100% 2,0 - 7.0 -~ 0,001-0, 070 1,0.-°2,0. | 1,5 = 2,0
" Suger Bread Wheat flour 100% E "8,0=17.0 | TT0.005-0,200 | 0.0 -~ 3,0 | 0.6 - 1.0
berntiey: Fonte ey e ‘ : ikt i b e o
. Milk Bread g Wheat flour 1005 2,0 - 7.0 0.001-0,070 | 1.0 =20 | 1.5 - 2.0
rrana a o wnwe piee el a m ferprie g e S e T M e e s N BT SRR . ) PSP ,._;___,,,
~ Brown Bread e ‘e Bran meal 30-28% ' i
| P 8 4.2 Wheat flour J5-60% 2.0 3 0 0. 20C 0.309 1.0 = 2,0 .| 1.5 = 2,0
) - - W W TR AT A ety e -.-.'t'-"“b‘-—‘-——v—y-n.-. . ym ea-t flzh}i%g;éS:’};u'.— - ce e wes - R - - m—'v‘ - h‘-‘-\-vl""v.' -y -
V) 1O Ao 1 € , % - 9 - i
. 'Corn Bread 3:5= 10| yaize Hoar 5 o 2.0 = 3.0 0,200-0,300 | 1,0~ 2.0 | 1.5 2..0
*K"f’..\‘--— AT - .. | . "meat }—iro‘l;l-i‘w9;o‘-.-.9.5,;ﬁ;v.\.‘.-"—, oy - :--. - . -n"f-ﬂ-.-vw- A S ———— e ——. . - —— ————— :'- - - nr——— A;q-_’-' g '..‘_.‘—
"Cassava _Bread! 3.5"-')4..0 CasS'ava flour 5—1();’0 2 O 3 0 0.200"’0.300 1.0 2.0 105 v 2«»0
5 1o 7 ' Wneat flour 100 NN | - [s o appatns L iz
w ot t /! - - g -
5 Cocoa B.read 1-1-.0"‘ 4.5 Cocoa PoWder 57 8 O 17. Oq OOLI— Qo 200 1.0 008 1.0
THussian Bread'] 3.5~ heO | Rye flour == _ e [ - -
L JWheat flour< A - i
* Cocoa Bread is sugar bread flavoured with cocoa powder
) . i ?, s s o R ,.n.-‘-.xsw.iw»'-wt*;\ri\‘am'..«r,: = R ;~»,z»-;'s'4z=u.-.a:.i;‘-b'-f'tr"-e-k‘f"-"’
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_.l+.5 Choice of Technology

®..,5.0 Measurement of Ingredients

Wheat flour, the major ingredients, is bagged at 45.4kg weight.

& Recipes for the dif ferent types of’ bread are based on this welght or
' multlples of it.

Measurement of :Lngredn.ents is generally done by the
‘volume using specific measuree.

2 Measurement by welght is done only by
‘the largs scale bakeries. SEh

L.,5.2 Mixers

the "vertically rotating open pan mixers., These mixers are mostly
looally made with mpacities ranging fram 10 - 90kg per batch, Repairs

and maintenance are efficiently done with locally fabricated spare

fparts, They are operated by either electrlc or diesel powered motors.

b i/v‘

E

E Dough mixing and kneading is largely mechanised using malrﬂy
E

£

One unique development during the last two decades, is the

tablishment of dough mixing centres both in the rural and urban
oWnS .

Z_
E These centres provide service for a fee to the small scale

E aker who does not own a dough mixer (This is mostly the c ase with the
i?

mall scale baker, as shown by Table 5_). Storage space for the flour

€ customers (in bags) is provided by the mixing centres which may or

:-f- not be physically attached to a bekery., Table 4 gives more
¢ i

fomation on some dough mixing centres in Tahale, a principal town
1 the Northern Region of Ghana,
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TABLE

INFORMATION ON DOUGH MIXING

* _ CENTRES IN TAMALE -

’
plainrsmenidtt gy

’crxf N;Jj_ng‘ : 'Caﬁ;c;:zy of | gouree of No. of No. of Counfr':).r“a_f
' o 8 (B v ; power | Operators; Bakers Mami fac-
?%iu;)f T ao e ARTR T B rved turees .
2 1 etch- 1Elec’cr:j.c:’J-- L 10 - Local
1. 5% FRU 18 Electric 1 6 ‘Local
3 - 1._each  |Diesel 6 15 . Local.
attached , Ve sE , v ‘ .
to 2 1;5 and . VElectric 'y 2 6 7 }ul‘g:ﬁvia
Bakery : . ;\ ‘ tug
1 1.5 : -;Diesel‘ SO I 10 Local
2 1.5 \pieger-ii 1 :7g; 25 Local
1 | 1.5 |Diesel | 1 - 8 Local
O
TARRE 5 _ :
CHOICE OF TECHNOLOGY AMONG THE THREE SIZES -
OF BAKERIES) (A total of 50 bakeries were visited)
ol nargs .o | Medium Small
Y - Scale . Scals ‘Scale -
No. of Bakeries s '-"1_0_-5' : 1575 4 25
‘Dough Mixers 1 105 15 Nil |
‘ "Roller Sheeters ! 2 Nil Nil = -
3 "‘ - ——-—/—-
VMechanicval Moulders b 2 Nil
Multiple deck PN EOY N1 0. Nl
d "e¥ENS { Improved Traditional L 9 Nil
{ Treditional- ML GE R 6T 25
Ty
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5.3 Dough _Sheeting RBolls

These are used to stretch the dough several times in order to -

develop it. They are operated by ele'c_:“tri‘c powered motors and"have

‘ : ; ; are
a capacity of about 35kg of dough per batche Euey[mainly locally.

"manufgctured these days fyom siteel pipes,

be5eh Scales and Dividers

Scaling and dividing of dough is generally: don'e'—-'by visual
assessment and cutting by aend wit: knives. This practice was
observed at all levels of operation in .all the reszions covered by the

survey. Only a handful of the large scale bakeries use scales and

‘manuelly operated dividers. (see Table 5)

4.5.5+ Dough Moulders

Hand moulding is tlie most predominant method used even among

the large scale operations. It was observed that humarr labour is

very much pronounced in this step of breadmaiing. (Table 5)

Some small scale bakeries in asccra use the services of roving

brofessional bakers who move from bakery to bekery to do hand moulding

for a fes,

Mechanlcal moulders, elocwrlcally powered 1n all cases, ars used

- by very few bakerles, mainly in Accra.

Lebe6 Proofing Cablnets

Wooden cupboards with shelves are used as proofing cablnets.

- The big bakeries have fermentation roous W1th wooden shelves on

which final proofing is done;;.Since-rbom'femperatures are generally

high, no heating systems are used for dough proofing.

k.5, 7 Baking. Cvens _
The dome-s haped traditional peel ovens are the most predomln— 

ant type used in all perts of thecountry. It is estlmeted that.

about 90 percent of total bread output is ukeﬂ in this typevof oven.

Various other types of oven are =lso in use ?nd all of these

can be divided into 2 main grouns:

Tk

4 5.7.1 Traditional Baking Oven

The trﬂdltlonal peel tyve ovens are bu;lt wlth burrt bricks

or mud into a dome=-shaped chember with one opening. Sizes of such

_ ovens range from capacities of 2C-7Ckg 'ofloaves per batch (loaf sizes

of about 400g each). Sometimes up to 4 such ovens ere found in one

bakerv. Firewood is the only fuel used in these ovensj"
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It is fed through this opening: ignited and sllowed to burn till the
right temperzture is attsined. The embers are then raked:puf and
the oven ic cllowed some time to have e&en distribution of heat
before beking is started. The loaves are ‘then fed individually by

means of & long-~handled wooden shovel or o 'peel' through the opening

anto the hes rth. Since the WGave° thet enter the oven first come out

- lasts the usual practlce is to -oad the oven first with bigger loaves

which need higher temp°rcturps c“dthen f0110w these with smaller-
sized looves until the oven 1s fuli. This enuures thet the smaller
loaves have shorter baking time’ end rakes up for: the ”flrst iny last .
out" short-coming of this tyne OI oven. Durlng baklng, the opening
is coversd with a piece of wood ‘chh in turn is- covered w1th wet
jute bags.- :

| A number of improved versibhs 6* the tradifional oveﬁ have been

developed over the years. One such 1mprovement has e shelf in- the

{ nd "
oven and so 1ncreaues cap°01tv ut111°at10n( 2 e e, ®

4.5.7.2 Multiple Deck Oven

This type of oven is found only in the large scele operations

.and all such ovens found have total capacifiés of taking L2Ckg of

loaves (40Cg per loaf). They are multiple deckeds with three

separate chambers each with independent temperesture control.

These ovens are built to ﬁse.either electriéity<of firewoéd for

heating buf all the 4 encountered in the survey were using firewood

as fuel. . ' .
The heating_chamber in these qvens are at the beck of the oven

which is alsc at the back of the bakery. lHest is conducted from the

heating chamber to the three baking chamber%.

Other versions of the mul+1n‘e deck ovens are fired by dleselfhugz

or gasa&ag; B ’ '*_

4,5.8 Cooling and Pockaging

Cooling of bzked loaves is usually .done on woocden racks or

“trays after which bread is peckaged in volyvthene begs.
& b ' (]

4,5, 9 Sources and Utlllzatlon of anerg"
L, 5.9.1 Sources

e e e e it

Energy sources for thn bel:ing 1ndustry in- Ghanc' varys depend-

ing on the Sﬁtv ation %9 ea% environment. The mejor sources are»

electricity,

4—7 diesel o0il and firewood. The

-

different tyﬁéS»ofzenergy source used for the verious equipment

————]

DI T NC R
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supply of fuel, e




. hove been discussed already.

Most doush mixers in the rurcl erees use diesel motors. Aﬁa
in those urban areas where elecdtric nower cuts and pover fluctuatlons
are commony diesel operated mixers ere “referred.

a?ﬁnga gas ond electrlc fired ovens can be found in Accra
end some urben towns.  Howevers for all sizes ofroperations in all
localities (both urban end rursl), firewood is preferred as a source

of fuel for oven firing. This is because it is thought to be more

‘reliable since its eveilability con he meneged even sthough it is

sometimes very expens*ve snﬁ scarces egpecielly in the rairx"séason.
Accordlnp to the 1979 surv y by UNDP. resident represnntatlves,
an enercy crises faces 2,000 mil 1;on “eonle mostly in the rural arees
of developlnﬂ covntrles where vioond and chcrcoal together w1th
agrlcultural»resldues remaln_the predorinent if not the only fdel(sz
National.fOresfryipolicies should therefore mive priority to

production of fuel-woody a renewable energy source.

4.5.9.2 Utilization
Efficiency of heat ;titi_‘lizati'on in the treditionel ovens is very
low owing to theif_ ve’ry' poor heet»reténtion.ca.pacity. A lot of heat
is lost throuéh‘the walls of the oyén.',InTthe face of mounting
energy costss. every effdrtVShould be made fo“conserve energys by
cutting down on ﬁastége. s 7.
The. heat retentlon cap801tv of some of +nga tradltlonal ovens
have beeﬁ 1ncreased in some 1wnroved tJnes. The‘oole (i.e the founda-
tion) of.these evens is packeﬂ m1thiabout 5Ccr of crude salt which
has a rocd heat retention p&ﬁer eand so &cts es éjheat reservoir,
This allows 4 batches of bread to bhe baked without rehesting the oven.

Howevery more improvements are neecded to achieve better utilizetion -

of energy.

4 5.10 Sociel Aspects

The smell-scale bekerleq which Mer un & greater portion of the
industry, even in the urban areecs (7&% in Pﬂcra) ere 2lmost entirely

made up of womene. The last census» held 20 ye?rs agoy recorded over
19,000 women bakers.
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5, GOMPOSITE FIQURS

5.1

5.1.1

51420
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5 .5.

Typos of Compositc Flour Bresd
: -

Ghanaien consumors have been exposed to bread medo

fran v’cio'mposité flours ce far backas the late thirties.
‘Levels of tho difforent flours usod in tho different
types of bread known in Ghena are indicated in Table 3.

'Corn Bread® 'medc from meize flour and. wheat flour, was
introduced intc Fhana during the 2nd World War and is

the most pOpui-'xr of &all the othor types -of caunposite

flour bread, Ovur the yeai‘s, corn Lread usually appeared
on the markets during hervesting tims for maize when the
price of this corval is reasonably lows

v

‘Russian Breed! made from o m}’:f;"‘,.:n of rye end wheat
flours, was vory popular in the pid sixties, The composite
£lour was imported from the Sovict Union end distributed
to stato-omied bakeries which produced the type of broad.

tGassava Broad! During 1973-74 the concept of import substituticn
was given a wide coverage in the mass media, Wheat imports and
the use of local starchy.meterials in breadmaldng was one of tho
areas that drew a Lot of attention. Broad made frm Casaawa. flour
or gari, and whoat flour mix’cure emorged on the Ghanaian market
during this pericd.

'SorghunAfillet Bread! In tho course of the survey it was found
that a few b_a.baxi.és i, T 2212 (in the Northem Rogion) produced
millet end sorghum bread. This made up ebout %% of total bread
output of each bgkery ani was mede on order, The two cercals
are major staples produccd in the Northem Regions,

'GomBread‘ The,gcvemme-r'xt of G_ha.na launched a ocampaign in 1977

to encourege and inoreasc locel utilizatien and consumption of
cocoa products, Ono of the -products 'which was developed during
this period was cocoa broed, This was sugar broad flavoured
with defatted cocoa powder (Table 3) '
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5.2 Research Studjes Lot

Studies on the use of locel starchy ecrops for breadmaking started
in 1966 at the ¥ood Research Institute (7), meterials usod in thsse
studies were plantain, gari, oassava, yam, ooccoyeam and maize flours,
The gencral aim of the work was to detemine to what extont the
blending ofriiad flours with othor nonwwheat flours affects.the baking
quality of vt flours, Lovels of up to 33% of each diluent woro
used to yeplace wheat flour,

Our results indjicate that dough and loaf characteristics arc
effeoted in the following wayss

—~—Se28\ _Brobendor Farinogram studies indicate that percent water absorpiion is

increased in all cases cxcept when plantain flour is added to wheat
flour,

54243, Dough development time is generelly reduced except in casos whon mixtures
»dgeti ¢ contained yom flour or unsagked geri.

5.2.3 With the exception of yam flour, all other sterchy non-wheat flours
have a weskening effeot on the strength of wheat dough,

Se2.; Studies on gas production show that addition of starchy non-whoat

flours to wheat flour reduses both total gas produced and gas rctained
in the dough.

5:245+ Optimal total fomentation time for wheat dough is reduced by tho

addition of starchy nonewheat flour., Fomentation tolerance ig thus
reducad,

5246 Paking Togts 4ndicate that with the oxception of yam flour, loaf
volume is reduced by addition of starchy non-wheat flours, This

eonfims finding in 5.,2.4.

LY 4 Regulg of work on protein enrichmont indicate that with the
exception of raw full-fat soya flour, other forms of prehsetod dofntic

v

soya had deliterious effect on breadmaking potential of vhsat flour,
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3,3 Broduction and Marketing Studios worv done in 1973~Th

5 03 0"

5ed02.

5.303-

5¢3de

54345

Pilot Studics caoncentrated on production of ¥eom bread' at the

ecrnozedal scale (8). JFaciliticvs of = commerciol reller mill
(used for ecom starch production) were used to produse flour from
tiio varietleg of locally cultivated maize e, yellow, and Ohawu
(& looal white veriety).

The yield of flour was low (50%) with the yellow maize which
was slightly flinty in texture., The white malze Ohawa, is dent
type with very soft and floury endosperm, This gave a slightliy
higher yield of flour .77, ‘

Trials of *Corn broal' production were ¢ rie% gut at a commorcizl
bakery with a eapacity to pro, «<ess 90 kgiof vheat flour. Lovols
¢f up to 3¥ majze flour were used to replace wheat in the brcal,

Consuner Aceeptance of the bread indicated that *com bread? wiih
20 per eent maize flour is highly acceptadble =~ QL percent favourabis
xosponge to quality attributes such as colour, extemmel appearanco,
flavour and tastae,

A favourable market prespsct for 'com bread?! in terms of prics was
also indicated when it was sold at ths same rate as all-wheat bread,

Three groups of Balers Co-operative were inatmctef_d by demondtration
to prepare Jecorm bread', Very high enthusiasm was initially shown
by the bekers in all three groups. After about three trial bilwsing
fallew up visits indicated thet the bakers did not find the \
produstion of fsorn bread' economically attractive for the following
oazons;

« There is no industrial production of Maize Flour and other
nonwvheat flours in Ghana. These flours are therefore not
aveilable to the bakers *n rcady — to-use form as is the caso
with wheat flour, Each baker has to prepare his/her maize flour

requirement at a service mill and this is found very inconveni-i?,

= The prices of locelly produced orops are much higher than the
price of imported wheat., The use of camposite flours prepared

from local materials is therefore not economically attrative
to the bakors.
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6. CONCLUSION

———tn 2oaime

6.1 Breadreking

6.1.1 The level of technology emploved in brerdmsking in Ghene is

mostly traditional in the rural sress and intermediste in the urben
T

arease

6.1.2 Most equipment are locelly menmufectured. Repeir end meinte-

nance are effectively done with leccel skills end materiels.

6.1.3 The type of skills requires ir tha industrv (including

manzgement skills) are simd’e . =7 resdily eveileble even in the

rursl areas.

6.1.4 Two mein operstions;dou~n mpoulding #nd bsking, were identified
as highly lebour intensive. This observation wes mede with respect
to all levels of oper=tion.

6.1.5 Selection of sources of cnerrv differs in different perts of
the country (and sometimes within the seme township) end is hased

primarily on consistent avoilability of the source.

6.1.6 Energy wastage in firing of treditionsl ovens is very high
due to low heet retention cepacity. 4. lot of work needs to be done

towards improvement of these ovens.

65.1.7 TFirewood is the predemincnt fuel usad, et &1l levels of

operation?for firing of ovens.

6.2.1 'Corn bread's which is frrilier to ¢ lot of peoples is highly

acceptable to most consumers. It is envisered thet consumer acocept-

ability of bread from composite flours would not pose much problem if
a well plenned consumer aducetion is carried out in o national

prograrme on composite flourse ¥ fie s
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6.2.2 The menufacture of hresd fror commosite flours is not economi-

cally attractive to the ™enaicn bakery meinlv becsuse the prices

of locally produced diluents Tor wheast flour sre high.

7. RECCMMENDLTICNS
7.1 The traditional bekins; over hes to be ipproved to increase

hest utilizetion efficiency.
7.2 Firewoods the major fuel tio -t is used in firing the treditional
ovens (in facts the mein fuel for other uses in the rural eress)
is getting scarce and very cestly. Netional policies on forestry

should, therefore, troct the production of fuel-wood 2s & top nriorityt

7.3 Government policies on nricing of wheats locallv vroduced crops:
and bread should be such thst thev encouresge incorporetion of non-

wheat flours in bread.

7.4 Llong side efforts to commercizlize utilization ofnon-vheat

flours in brezsd as a means of recducing foreipn exchanme exnenditure
s > L !

on wheat imports, studies sheouvld be cerried out on the develonment

of traditional foods to compete with or replece breac.

7.5 Increesed production of locelly cultiveted crops is a must,
in order to echieve successful implementation of & netionel

programme on composite flourse.
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