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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 act of'

breadmaking have been known to Ghanaians since contact was

established ~th a series of European nations in the then Gold

Coast around the 15th Century (1). Today, the breadmaking industlY

occupies a significant place in the fo od manufacture sector and

the consumption of bread is on a sharp increase.

Through a survey conducted on the local bakeries, this

paper provides info nnation on wheat consumpti on, equipment,

techniques, major ingredients used by the bakeries and the type

of: bread manufactured. Chemical, rheological and baking properties

of market samples of wheat flour are also gi ven ,

The final part of this v.or-k deals i;i th stlldies on the prospect

tor the manufacture of composite flour bread (Corn bread)by the

t;hanaian baker.
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2. INTRODUCTION

2.1. Bread;Wheat Consumpti on

Bread c onsranpt.Lon in Ghana has risen sharply over the years

and is reported to have risen more than 100 percent be tve en 1950 and 1960(1)

.,.

It has always followed the pattern of wheat imports since bread is

the major product manufactured from whe at in Ghana. flheat imports

in recent years have been fluctuating, although demand has steadily

risen. Until a few months ago, there has no government controlled

price per unit weight of bread, On occasions whe.n the local wheat

stocks were low, the retail price of bread shop up as much as three

times the usual price, lilven though whe at flour was sold at the usual

controlled prices.

Table 1 (2) shows a sharp drop in whea t imports after 1975
until 1978 when import figures rose due to food a~ in the form of

wheat grains, vrh Lch "ere received from some friendly countries. For

the past five years or so, wh eat imports have not been based on demand

alone, but also on rt.:l'lJW;"Ceesavailable at anyone particular time,

taking into account other needs of the nation •. Import figures, therefore

do not portray a time picture of demand for bread and other ~meat based

foods.

TABLE I

WHEAT llvlP@TS. 1974 - 1978 (2)

.a •

QUANTITY VALUEt -~---
2695998 2500535a

I )

1637068 22fr52P73

I 889817 I 2-10811422I I

I
!•,

976C13 --I 23335781 =:I ) J

1~96302

J
30350~44

)

i

YEAR

1974
( cwt.)

1975
(cwt.)

••
1976
(Thm.kg.)
•

1977
(Hun.kg.)

1978
(Hun.kg,)

..
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With the increase in bread consumption, breadmaking as an

indust~ has proliferated in all parts of the count~. Levels

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

2.2 Survey

Information cont aaned in this paper was collected by the

author during various assignments with the bakery Lrdu s t ry from

1975 to 1981. Data was collected in Tamale in the Northern

Region, S,altpond in the Central Region and Accra the capital.

In all, 50 bakerie s were visited in the three regi. ons ,

3. THEBAKERYINDUSTRY

Unpublished data on bakeries in Accra and Temametropolitan

area indicates that the re are a total of 6668 registe red bakeries,
r

excluding other flour users such as biscuit manufacturers, caterers

dough-nut and macaroni makers.(3) These baker.les fatltnto three sizes

of operation, namely the large scale, the medium scale and the small-

scale 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 tm indus try.

The medium and large scale operations make up 21 percent ani 1 percent

of total number of bakeries respectively. A sd.gni.f'Lcan't 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 large-

scale, 25 - 67 percent for the medium scale and 33 - 100 percent fo r

the small bakeries during 1980-81.



4..1 Wheat Flour

r

With the exception of what comes as food aid, tilere is a

government ban on wheat flour importation. Mediunt'Strong flour

for breadmaking is t~le only type that is milled locally by the three

flour mills. The ql.13lity of wheat flour available on the maz-kef

has been found to vary considera'uly from -GiLle·co "cill1e. Table 2 (4.)
shows quality charac teristics of' ten samples of flour purchased from

markets in accra. Opt anum specific vo Luiae of bread baked from these

flours r-anged from 3.5- 5.o, cc/ go

~LJL.g
.~ME gWi.LFCYc..9l~QJ.:EP.JJl11£§.2! M.AJ.lJ~'f

iJAjviPLES OF ",IHEll..TFLO~

6 1~---~
23.6

•. Standard ~vig,"t.i0p._!.100
Mean

• :Brabender Ear-Lnogr-aph
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4.2 BreadJnakinA-:i..'1.8:r'edient~

The basic bre admakin g ingedients are wheat flour, activated

dry yeast, crude salt, sugar and water.

Optional ingredients are bakery fat, baking powder, nutmeg,

yellow food colour, butter flavour, e55s and evaporated milk.

. ,

4.3 hYpes ..9!._.bre~

Table 3 shows the d.i.f'f'er-errt types of bread that are known to

the Ohana ian consumer and levels of ingredients used iu each type.
More than ten type s of bread LncIud.ing bread made f'r-oic composite

f'Louz-s areknovm in Ghana. These include : - Tea bread, sugar- bread

butter bread, Milk bread, and brown bread.

4.4.1 Strai...eJlt :Q.OUf41Me.!t~od

The most commonbreadmaking method that is ueed/~;.r the

straight-dough metho d Ln which all Lngr-edLerrta are measured and

mi.xed tObether .irrto 0. dough. The dough is then rested for 2Q.....40

minutc s afce r W11ic~1time it is scaled and moulded for final proofing.

••

Dough sheeting rolls are used to develop the dough: after mixIDg

and bulk f'errnenbatd on, This technique was very popular with the

large-scale bakeries abcu t tNo decac es back but is now used by on.ly

a few. After the dough is mechanically developed, it is recced

moulded and left for the final proofing •

4.4.3 Fiaal Prooi'in€,

Final proofing time ranges from 4 - 18 hours among the bakeries.

One Lmpor-carrt feature which was observed is the exceptionaJJ.y long

final proofing which is generally practiced by the majority of J~le

bakeries. Final proof'dng is generally done overnight at room

tempera ture.

" The flow diagrams for the t'{;o methods of breadmald.ng are shown
in Figs. 1 & 2."



-..'".~----~~----~.--~- ..~----.~ - -..-.•.--~~.-.--..-. ~--.----..----
I Loaf i FI ; Major Ingredients (% of flour wt.)

Type of Bread I S ecific I '. our . -~ ---~ ., --.------.-~ t'"-
~ I I (50 we~ght) ! G;l:'anulated Activated I Bakers(~m) , ; Suga r Dried Yeast I Fat

- g j --;:-t-f-l-ou;-~·~~-· _ ..t c_ •. ~:; -: 3.~ -0.001-0.070 1--.-----~~:;.- --;.;--2. 7

..----~.-4- ...~-.~-------1'-- ----.- ..... -.. --"~,-,----. ~- -- "-r -.--~. .---...•-.~-- -_.---
Vlheat flour 10c% I 2.0 - 7.0 0.001-0.070 I 1.0 - 2.0 1.5 - 2.0
W-he~-t-flo-ur~1OO%'--t~.. 8:·0-·.,.:-"1-7:0.. -----'o~004:':O:-2"00-l- -0.0 :':'3.0'" 0.8-::-1. '0

i . -

11h~'a~-'-~our~-O-o;o--'-"! ---~2':;-~ .';. ~-..- -.- -;~~~~~--0~.-0-70T-~1.-0----2~-- --1 .-5'---2-.-0.,
.- .. -._- -_ .. - - . .-.- .. _ .. -t-.. , " . , .-. -- --- .. -~--- .. _.+ .. --~ -. ~-.. --- , .._--_..,.-

~=tm;~u!~5~oJ;! 2.0 - 3.0 0.200-0.300 I 1.0 - 2.0 1.5 - 2.0
-~---.--- - . --~. .i - . - .--------.-- ..---l _..-----_.--" ------_.-- .

3.5- 4.0 I ~~~::~!~~r ~o=~~:; 2.0 - 3.0 0.200-0.300 I 1.0 - 2.0
__-_ J ,,:;-_.__ ~---.-1-.. _ -~- , .

Wheat Ilour90-95/o. ' 2.0-3.0 I 0.200-0.300

·I~.:_::~:~~~_::::2t-~~~]i:~~Jf~t·:S·,~ ~1?~~_.r-~~O~O:.;~~J[=·~~.~~-~~~-~~-~:-;~-~
_. ._.~~. ._ ~Wheat flour" ._.--L.~---. ,_,. .-.._-_..L .~._-~...~~_. .__. ._...__,~ .~ ~

Tea Bread

Butter Bread 4.5 - 5.8
....-._.•..•....•.•..•.•..~.·r . .,..•..~- •.•...••. ._.~ "."

SUbe.rBread

_;::B;'::·:a .l,.;:;;=;:;
\.0 'Corn Bread'

ICassava Bread'
-""".,....~•.-•.... --.. ...,.~...-.

III

- 6 -
~---2.

COMPOmNTS OF SOME)'YPES OF.,J1~ilL.J'HAt.ME KNOWNIN ~

Crude
Salt

1.5 - 2.0

1.•0 - 2.0 105 - 2.0

Cocoa Bread is sugar bread flavoured witl1 cocoa powder

.. .~ ,\
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4.5 Choice of Technology

4.5.1 Measurement of Ingredients

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

Recipes for the different types of bread are based on this weight or

mUltiples of it. Measurement of ingredients is generally done by the

volume using specific measures. Measurement by weight is done only by

the large scale bakeries.

4.5.2 Mixers

Dough mixing and kneading is largely mechanised using mainly

the vertically rotating open pan mixers. These mixers are mostly

locally made withmpacities ranging fran 10 - 90kg per batch. Repairs

and maintenance are efficiently clone '.ii th locally fabricated spare

parts. They are operated by either electric or diesel power-edmotors.

One unique development during the last two decades, is the

establishment of dough mixing centres both in the rural and urban

towns. These centres provide service for a fee to the small scale

baker who does not own a clough mixer (This is mostly the case with the

small scale baker, as shown by Table 5). storage space for the flour

of customers (in bags) is provided by the mixing centres whi.c h may or

may not be physically attached to a bakery. Table 4 gives more

information on some dough mixing centres in Tailale, a principal town

in the Northern Region of Ghana•.

•
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TABLE b:.

CENTRES IN TiJ'.'i.4E

Mixing
Centre Courrtzy of

Manufac-
turers

A.,.
B

C

D attached
to

Bakery

E

F

G-

TABlE 5

CHOICE OF TECHNOLOGY pJ;iCFG Tlill THREE SIZES
OF BAKElu_®:iA tot¥ . .of50"bakeries were vi si ted)

..---- '-r _.----.-.--- . r

I Large I Med i.um Small
Scale \ Scale . Scale-~-- -~-------:--- --.-----t=-+---

No. of Bakeries j 10 -1-- 15 i
~ough Mixers ! 10 I '-1-5---+I---N-i-I--

• --r-- .----t----- I

•••_R-O-II-e-r-s-h-e-e-t-e-r-8---------+~ ._2 + Nil I __Nil
u

_

Mechanical Moulders ~ 2 : 2 I Nil

)

- ~. L _._+_. .J. _
-- r: t

MuJ.tiple deck ; 4- I Nil i Nil
--'.--.- --.~.-t-----.--- ----1- --~'1-'----.--~--

Improved Tradi ti onal : 6 1 9 I Nil____ . -__ ---~ .-- .~ - I _.
I Nil I 6 I 25i 1 _.__ .-_L.__ ~

25

IVENS

Tradi ti onal
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4.5.3

These are used to scr-ot oh vcho uoubh several tililes ill order to

develop it. They are oper aced i)y cLectr-i c powered mocors and have
aro

a capacity of about 35kf:, of dOU;:l per batch. 'EleyLmainJ,y locally

manufactured these day's f'ror; s "Geel iJipes.

.
'"

4-5.4 Scalel'_.~<L.12..iYideXE,

SeaLang and dividinG of douf.:~:is ,6!merallJT done by visual

as ses sment and cut.;illr;, by iic':!iidv;i-c. kn.i.v es , 'E'lis practice was

observed at all levels of ope rarac.. i:.l aLL t:1e rec:,ions covered by the

survey. Only a handful of~i.le lar'Ge sc aLe b ak er-a.ee use scales and

manuaJJ.y operated dividers. (see Table 5)

4.5 .5. Q2..~l.J1.Q..ulders

Hand moulding is t~8 mo s i, l:rOo.Oi:1Llc.~ltmethod used ~vea among

the large scale operatio::s. I',; ",'fc.:':' ob se rved that human labour is

very much pronounced in t>is ;J-cepof breadmak.irlt,. (Table 5)
Some small scale bakeries ill .i"ccra us e the services of roving

professional bakers who .nov e f'r-cri bakery to bakery to do hand mou.ld.ing

for a fee.

Mechanical moulders, oloctricalJy powered in all cases, are used

by very few bakeries, mainly i:.: Accra.

Woodell cupboards with shelves are used as pro of'Lnr, cabinets.

Tne big bakeries have f'er mencat Ior, r-oomsf!i tll wooden shelves on

which final pro of'arig is done. Si:.lcs room temperatures u.re generally

high, no heating sy s t ensare us cd for doui:.):proo f'Lng,

4.5. 7 .B~<Jki~~_,~Cy..e?:'3
The dome-Ghaped trac1i ti onaL 1'88J. ovens are the most predomin-

ant type used in all pprts of thecountryo It is est i.met ed thC'.t

about 90 percent of total bread output is b8ked in this type of oven.

Vcrious other types of oven c:re also in use and all of these

can be divided into 2 ~ein groups:

4.5.701 rrrDo.itionel Bpjdnp: OveE,

The tredi t i.onel peel tYDe ovens ere built ,·:ith hurnt bricks

or mud into a dome-shaped chamber 1 ri, th one openi.nrr, Si zes of such

ovens range from capacities of 2C-7Ckg ofloE'!es per bctch (loaf sizes

of about 400g each). Sometirr;es up to 4 such ovens erl?' f'ound in one

bakery. F'i.r'ewood is the on1y fuel us ed in these ovens;
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It is fed thr0ur:h this or-eru nc- icnitecl r nd a l.Lowe d to burn till the

right te~per[tur0 is ett8ined. T~e e~bers ~re then raked out Rnd

the oven ic c.llo1'led some time to :1<·'''e even distribution of heat

before bek i.ng is s t.ar t ed; ':':he 10£3'.'8S ar-e t.heri fed individually by

means of ., Lcng=he nd'Led "morl.en shovel or r 'neel' 'th rourrh the opening

urito the herrel. Since the lo~ver that enter t~e oven first come out.
(

'.J last, the ususl practice is to ~aGd thA oven first with bi~ger 10evR8

which need hi~her temperEtures 2ndt~en fo]loW t~ese with s~e11er-

sized 100'!e5 until t'1e oven is :vl~.. T"is ensures thF:t V',e smaller

loaves have f:;;10rter hak i.nz time Enr' ~'ckes up for the "f i r-st in, last

out" short-cor,)ing of this tyne (',~":)\,''')1"10 Du.r i ng be'king, the openinr;

is cover-ad \'Ji tL <':1niece of \.;0(:''' ,.1"icy, in turn is covered 1,1ith vre t

ju t e b [l.[':s•

A nur-b e r of iMprover' ve r-s i ons of the tredi t i oneI oven have been

developed over the ve at-s , OnA auch irnN'o"er,ent 111"8 2 she Lf in the

d· it t'"' t' (r:;)oven an so a.ncr'e aae s capac r y 1.1 L·.:'. =c zon " •

Thir; ty:;;1Cof oven is f'cunrl on".:,' in tre '.flrf,VJ s ce Le operations

and all such ovens found havo t ot a'. c onac i, ties of trkinr: 420kg of

loaves (40(C pe,: lor;f). T~1C7[':'8 mu I ti:?l~ decked, ',lith three

ae par-a t e cb.ambe r-c eac;) wi tr Lncle t-e nderrt temperature c on t r o'l,

These overis arc bu i Lt to use ei t.hc r electricity or fire,<Joorl for

he.at i.ng but nIl tho Lf e nc ourrt e r e c' in tl,.e survey vre r'e us i ng f i r-ewood

as fuel.

The hc at i ng chamber in the s« o+eno ar-e at t~'e br-ck of the oven

which is 8.1s(' fit the beck of -:11':; l'nker;tr. iIAFt is condu ct e d from the

he at i.nr- chambe r to the three l-'Ekinp ch&r.1bers.

Ot.her versions of t~'le mu l.t i o'.e de c'< ovens E\rp fired by diesel,

or gasoline.

4.5.8 Coo Li.nrr ~n_~l_P2.£.k~J222F:.
Cooli.nc; of bake d lOEVRS is u81'ally clone on vroode n r-acks or

trays aft8r which breRd is prCk27Ad in Dolvthene bErS.

4.5.9 .SOUr:.<?.8S::end U'ti Li.zet i on o:f_~nA.:§'.r_.

4.5.9.1 Sources

Energy sources for thc bEi'in'" industry in Gh aneu VelI'V, depend-

ing on FW'5i b.".,tion in each. env i ronmerrt , The rr"~ jor sources [lre

eLec t r-i c i, ty, butane f,<'lSI gm,'11ine, diesel o iI 2nd f i r ewood , The

different t:';pes of ene rr-v source used for the vr r i ous equi.nmen t



110.

,,,
" ";'.~
i: ! I

~'.) .~, I
11,
;
l!

~,

~,.'
~'

~'I

«

r
~c
~~~
~
i;~

,--------.-~ .•...

•

"; ,
i::
I·

loTG-. VI UNLOJ\DD{G- OF BAKED LOAV't:S OF hR&iJ)
FR01r A TR1\DI 'II ONAL OV-..t::.J.~.

,I

,
"J~

r.



j,

"

FIG. VII: A STACK OF FIRE-,; reD

Firev"100dis stock-piled to ensu ,

supply of fuel.



12

h~ve been rlincussed alrearty.

in those urban or-e as 1/1ere electric ~O"T8r cuts and no set: fluctuations

are cornmorn diesel operc:tecl mi.xer-s pre ~"\referred.

GaaoLi.no s ge s Dnd electric =~l''~d ovens CDn be f ound in Accra

and sO)'!'leur'brn t ov.ns , FovTPver, for 1"lJ sizes of ooer ot i.one in alJ

locali ties (both u rban r-nd rural), fire,·roor1 iR preferred as a source

of fuel for oven firing. This is be cauae it iR t"'01.1.r;l'1t to be more

reliable s i.nc e its ave iLab i Li t;v c;'~'"\"1)1: r'·pnpr;ed even :;th.':mgh it is

sometimes vel"; expe ns i ve Enr1 sC2rce, r-specicJJ;T in +he rnir.J"season.

Accor d'i nr; to the 1979 aur-vc bv T!NDP resident r-epr-e serrt at ives,

an ener:7 crises faces 2,0(:(' r'iJ Li on pea,,) e mos tLy in the rural ar-e as

of deve Lojri n= cOl'ntries,here l"C .,' r nd c"'C'rcocl t07ethcr wi t'n

agriculture.l reC'idu(';s r'eme i n the nr()do~-j.nc?1t if not the only fueJ(6).

Not i cnr-L forestry po l i.c i r-r !S,lO"] r! J..;PT'('-fore :;:ive priority to

4.5.9.2 Utilization

Efficiency of her t u t i Li ze t i ori in t'18 t.r-cdi t i onr L ovens is very

low owi nr; to their very poor he et retention capacity. A lot of he at

is lost throu~h the w211s of t~e oven. In the face of. mounting

energy costs, evpry effort sho\1::!.J~.be r.>E'.deto conserve. energy, by

cutting down on 1·.restep;e.

The hecrt retention capr-c i ty of s or-e of i:hesp. trE'di t i one l ovens

have been. .inc r-e aae d in SO!"",E" irT'rovnc'l tyne s , Tl1.e Gole. (i. e the founda-

tion) of these evens is pFckerl uiV1 sb ou t 50cr of cr-ude salt '-Thich

has a f",OClJ he at retention po"rer and so C'cts CoRF !':ect reservo1r;'~

This a'Ll.ove 1+ batches of b r'er=d to he he = d 'rTj t+out r-ehe s t i.nz the oven.

However, more Lm r-oveme rrt s "re r.ee"r>rl to ach i eve hetter u t i I izetion

of energy.

4.5.10 Sociel ~pects

The small-scCi.le bekerie.s ,.rl,ic1:- r"pke ur; co greater portion of the

industry, even in the urban fTPF S (7&% ir. f..ccre:) ere s l moat entirely

made up of women, The ID-I':;t census, :!LeJd 20 veers ap:o, recorded over

19,000 women bakers.
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"

Ghanala..:."'1consumor'o :1Cl.Vaboon expoac d to bro ad made

frcm canpoai to flours es f-".r back aa 'C.h8 lato thirties.,

Levels of tho diff 'r'..mt flours UI'lJd in the different

types of bread known in G-h[~a a::v indicated in Table 31)

- 5.1.1 '.~~_]~_~~t lj1C:l'"lu from maize flour and wheat flour, was

in:crud'-lxd. intc ,;hanu during tho 2~d World War and in

the most p opu'l vr- of all tho o-:hor °cypcs of ca::rpositv

flour broad" O,'(,r '~h.- y;;..'.r3" com bre ad usually appeared

on the marl::c.ti:: c.. ·'"'.d:'lg hi",ryt.;::l'i:::i.:.,;·c.1-".'':' for maize when tho

price of this ':;:OJ rval, is re ascnnb.Iy 100.

\-
5.1.2. 1.~2,~s}~~..~!\.l~0.ll made f'z-om a In::<;;;·;:-:0.~~)o-r r,ye and wheat

f'Lou.rs •• YTUS very popular in the mid sixties. Tho compasi to

flour 'dn.sirr,ported frc;m tho Sovio'c Urrlon and distributed

to state-ovV:led bakeries ~Ihich pz-oduc od the typo of b rvad ,

,.1.,. t.Q~EL~'I~Q..Ar::~~.::..1' During 1973-74 t!1e concept of ,import substd, tution

was g:i.ve~ a -lido eOY8 rage in thJ mass mcd.i a , :Viheat imports and

the use of local starchy mat:.r:';~1s :L: ';;r,;:,admaking was 0~1eof the

areas that draw a lot of attention. Broad made fran Cassava flour

or gari, and 'ilhQ~i; flour mixturt) eme rgc d on the Ghanaian market

during this period.

5.1.4. i'§.~~~lJ~! .B.~a~t In the course of the survey it was found

that a fey\' bakerif;JS Jl. 1 ... ~- (~i .q,,) Northam lhgion) produced'

millet and sorghum b re ac;, Tr.d.s made up about 5% of total bread

output of each bake ry an-I was nc.clo on order. The ~iTO ce ro al.a

are ma,jor ste-pIes p ro duc..d in the Northern Regions.

5.1.5. !Q2.~~J?~:::"1:l<t~ Tl1.; .~.<)'id'l.L'GC ;,1':: of Ghana lalL"'1chod a oampaign in 19n
to encourage and il1.Gr0;~S':; local utilization and consumption of

coo ca products. O~1..l of the p rodu ets whi.ch was developed during

thia po rd cd was eo c oa bread. This was sugar bread. flavoured

with dof'atted c ococ p owdcr (TablG 3)"



Research Studies
Studies on tho use of 10c<.:1sto.rcby crops for bre admakirig startod

in 1966 at the Food Re searc h Ins ti tuto (7), materic.ls usod in th8 so
studies were plantain, gari'1 o£'.esD.va~yam., cocoyamancl maize flours.

1'he general aim of the work\las to detezmine to what ext.errt the

blending of~ flours with other ncn-wheet flours affC'cts.the bakj.l:t;

quality of what flours. L ..vels of up to 3.3% of each dilu.ent nero

wsed to repla.ce wheat flour.

Our results indicate ';;hat dough and loaf characteristica arc

affected in the tollo'7ing wayB~

~-.Jra.bendor Fa.t1eo6ram studd.es indic['.tu tha.t percent water abs0:.':1J';J::.tU~J.J

increased in all easee oxcept whenplantain flour is added to whe at

nour.

S.2.'. ])()~h dovelopment tine is generally reduced except in CE.:.SGS when mi.x'turcs

'.i¥~~' ~ centa1nea yam flour or unsoaked gari.

5.2.3 With the exception of Y()IJJ. flour, nll other eta~ non-wheat flours
~ve a weakening effect on the strength of wheat dough.

5.2-4 .§tud1e~ on l5as production show thl'!.t addition of 8 tarcl\Y non-whoaJ
.;

flours to wheat flour red~es both total gas produced and gas retained
1n the dough.

5.2.5. Optimal. total fementation time for wheat dough is reduoed by the

addi~on of 8ta~hy non-whent flour. Fennentation tolerance i8 thus
reduced.

5.2.6 lAA:ea i'!lt, indioate that lIith the exception of yam flour, loaf
volume is zeduced by addition of starchy non-wheat flours. This

ocnfilms find.in8 in 5.2.4 •

.s.2.7 Re"ultt !if IJ0zi£on.J?!:2..i!~¥1_J .E)n~ohm~ iJ'ldicate that VTith the
exoeption of ra'~1full-fat soya flour, other foms of prehe abod defe.+·::r'"
soya had deli ter.ioU-' effeot Q.,."1 breadmaking potential of wheat f'Lour-,
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!S.3.1. filot Studios cancentrntod on production of 'com bran.dt 8.-b the

MQ.'lorclal scale (8). .!,~~.J~.J?.t..1L~_2~ercio.l roller n:i_~
(used t'or com starch pz-cductd on) Fore used to p reduce flour from
two varieties ot loc/lJJ.;-rcultivatoo. mo.iza ie. yellow, and Ohawu

(a. local ,.•hi to variety).

The yield of' flour was low (50}0 with the yellow maize whic~

was slightly flinty 1r. texture. The white maize Ohawa,is dent

type with very 80ft and.floury endospem. This ga.ve a. slight.1~~
higher yield or flour ::r./: 4

!S.,.2. trials ot 'Com_~~'~~~ti.5?n were carried. out at a commercial
bakery with a capacc.by to prodocoss 90 kg of 'wheat flour. LO'1018

of up to 33%maize ? lour we re used. to replace whea.t in the broau"

,I,

.5.3.3. ~sumer Acceptanc_? of the bread. indicated that 'oom broad~ wi t.'1
20 per cent maize flour is highly acceptable - ~ percent favourablo
response to qual:.ty attributes such as colour, external appo ar-anco ,

t'lavour and taste.

S.3.4~~ tavourable market prospect for t com bread t in tams of prica was
also indicated when it YTassold at the same rate as all""'Wheatbread.

5.3.5. 1'hree g~ups of Ba~rs Co-operative were instruct~d by demonstration
to prepare 'com bread t. Very high on tnuedasm wa.s initially shovm
by tho bakers in all th1'3e groups. After about three trial ~~\ 'or.
tollow up Tillits indioated that the bakers did not find. the

produation ot 'oom bNad t economically attraative for the follmling
reasonss

• ~ro is no industrial production of Maize Flour and other

non-l7heat flours in Ghana. These flours are theretore not
available to the bakers +n :'r:'.Ja':"y- to-use fom ea 18 the casu

with wheat flour. Each baker has to prepare lU,s/her maizf;I flour.

reqUir$ment at a sc rvdco ;d.ll and this is found 'iory inoonvenic:~1;o

The prices of loca.lly pzoduced crops are muchhigher than the
price ot ilnported ,,,heat. The use of canpoei te. flours prepared
iran local materials is 'c:lorofore not eccnomical.l.y attrativG
to the ba.kfJI'I.
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cm7CLUSIONS

6.1

6.1.1
Bre£"drf'1<:inp'-".M~ -.~

The Leve L of tec''.J101nr:;-'C;"1'1~oye(J in br-or d1'1Fkinc:in Gl:lcme is

mostly tradi ti onaL in the :rt~:!:'<.1 <cr,"'.s ".,n~interl""c1irtr in the ur-b an.,.

6.1.2 Most equi pmerrt ar e J.'lc<~}J.·"'2'rnufrcturec'. Reo=i r end Jr?inte-

nance are effectively done "lit)" Lr-cr 1 ek i L'l 6 enr. l'1c:-teriE'ls.

6.1.3 The type of sk iLLs requir0" ir tnl? indw"trv (includin~

management skills) nre riT")'c ,-~ re;~iJy FveilE'bJe even in the

r-urs-L vreas.

6.1.4 '1'".,0l'1rin oper-ct i ons , ':,01'-:1 mo'.~Jdin<.r r nd bp.kin,r:l were identified

as hi.gh.Ly Lobour- Lntcnai. ve. '~'1is obae+vr.t i on H:"S r"'prle ,,,,ith respect

to all levels of oper~tiono

6.1.5 Selection of ROurC0Brf ~ner~- differs in diff~rent parts of

the country (and somet i.mea wit'"in the ,rme townshi ») orid is based

primarily on consistent e'1rc.ilo.bili ty of th,e source.

6.106 Energy wastage in firin:o: of trC!ditionpl ovens is very high

due to 10'.1heet retention crpr-c i tv , i, lot of vror-k nee'ds to be done

towards improvement of t~lesc ovens ,

6.1.7 Firewood is tho prcdcmil1L'nt f'ue' USn0 ••i".t <,,11levels of

operation.for firing of ovens.
/

602 Breed From Composite_.:~:...o_uT_~.

6.2.1 'Corn breed', "Ihic:, if; li"T',ilic-:r to ~' Lot of neopl.e- is highly

acceptable to most consumez-s, It is e:!1visp.""edt.hot consu-ie r 2coept-

abili ty of bread from co'Y.)JositE;flours wouLd not nose much pr-obl.en- if

a well planned consumer ,::;c':'c"tinn j.G cr-r-ri.ed out in [' nr t i.ona'L

programme on cOT'lposite floUT'::; 0



6.2.2 The manufacture of br~,~ fror cor.~osite flours is not economi-

cally attractive to the !.1.c'nc~ic·nbake r . mpinl v bec eu ae th.e prices

of Loc al.Ly produced diluents ror I:Jhert flour ,r-::: high.

(

7. RECCi'4'ENDJ.TIONS

7.1 The trE'ditiollC'l bE'~.~in

heat utilizvtion efficiency.

~.2.S to bp i~~~overl to increase

7.2 Firewood, the rr~jor fuel t~·t is usP~ in firine the trfditionRl

ovens (in fact, the mein fuel for nth~r uses in t~e rural Freas)

is getting scarce and vc r+ costl~r. ~·:,tion,J policies on forestry

should, therefore, t r »: t t~~'.8r.'T0ductir)Yl of f'ue l -wood 8S <' top nriori ty'.

7.3 Gover-nment nolicies on :"c:"cin~: of r~eElt, 11')c[->11v nroduced crops,

and breed should be such ti:l",t t nev e nc ourv-r-e a ncor-oor-at i on of non-

wheet flours in bread.

7.4 iUong side efforts to C:.1~·,'r'_:c(;iE,]ize uti] iz.ption of'non-wh eat

flours in b r-es d as a mccris c: reC'1Jcj nr' f'or-e i.r-n exchan.re ex oerid'i, ture

on wheat i\'Pports, stuc'ies ShO-L<~(' be c r r r-i ec out on t>,c develonment

of traditionel foods to co~nete Mit~ or replece breed •.

7.5 Increesed pr-oduc ti on of :;'cCE lly cul ti vrter1 crops -is a must,

in order to echieve success:(uJ imr1eT'1entE1tion of 2 nr-tion?l

progr-amme on compos i te f'Lo:..~r.s.

The euthor 1tTishes to ext end her grC'ti tude to the nur-er'ous

bakers and b ake rv orgeniE;1.,cions t .» ;,,'.:. ",il1in!~ly ;ewe out information

on their operations. Sne c i.a.L t11en..LeS,~() to the Betrose Boke rv

Limi ted and the Ghena Electric i],kerY, br-t h of t.ccs-o ,
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