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INTRODUCTION

Despite the increase in denand for bread, the major wheat based
product in Ghana, wheat imports for the past five years have dropped.

Demand cannot be met owing to scarce Toreign exchange resource.

This has generated a lot of discussion and research work on the
use of Composite Flrurs (mixtures of flours derived from cereals,
starchy crops and protein rich flours) for brcadmaking as a means of

reducing foreign exchange expenditure on wheat importse.

The aim of such a programme would be to help and encourage the
Local bakery industry to adept the usc of composite flours for bread

making.

The following objectives are envisaged

1. To incrcasc the volume of hread output from the wheat flour

a
available at any particular tirie in th- country.

2. To save foreign exciaange thut is needed for other develop-

ment projects.

3« To stimulate increascd procduction of local cereals and other

starchy crops.

4, Stimulate the establisiment of intermediate or large scale
industries to produce non-wheat flours for the bakery and other .

allied industries.

5. With the creation of the situation as mentioned in {(§) it
would be easy to develop and promote tiic status of cereal -based
traditional foods with the long term objective of replacing bread

. in . .
partially or completely our cousumption natterns.

2e CRITERIA FOR SHELLCTICH C¥ DILUKNT

Po1e Production levels and market prices

- Very low levels of production and lack of effective price
controls have resulted in high narket prices of local

cereals and starchy crops for thc past years (Tables 1 & 2).



Table I
Production Figures of Local Cereals and Starchy
(Crops = 1975=61 (Thousand metric toms))
T e .
Food Crop 1975 ; 1976 i 1977 1978 1979 1980
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Willet EEA TS A I S A T L S 1T EE
. Y N A —
Rice 71,1 | 69.8 F 109 109 03 | n8
“,--'l-‘—ﬁmn 3 -
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Source: FXconomic Research Service, Ministry of Agriculture, ACCRA.
Table 2

Average Annual Market Priccc of Local Food Crops
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1975 1976 11977 1« 1976 1 1979 1980 1981
Food Crops 4 7 £ A y ¥ b g
- .._._.f__ - 4: :
Maize f ! i !
2201bs/bas+# 24 ok 56,90 § 118,73 ? 21,14 171.70 413,31 649.90
. . 1
Sorghum : ; {
(Guinea Corn) 29.21 73.38% 1163.%6 ! 178,80 215.95 | 630.79] 1040,00
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Millet : . i
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* Average of Prices up to

I

August 1901

Source: Economic Research and Planning Service,
Ministry of Agriculturc, .i:CCRA,



- - Comparing the current igovernuent controlled prices of white
) wheat flour and unprocessed maize, one¢ finds that the former, which
) is in a convenient form to be uscd readily, is much cheaper by a diff=-
i erence of about €65 per bag of 45.5kg weight.,

- The costs incurred by the baker in processing the maize grain into
a usable meal or flour adds to the already high production costs.
This has been a major disincentive Lo the local baker in the use
of composite flours for breadmaking,

-~ Virtually all locally produccd starciy crops which can be used in
any composite flours programic, arc very important staple foods
with high local demands which have 2ot been adequately met by
production levels. This has necessitated the import of some of
these crops, such as maize,ricc and sorghum.

2e2s Nutritional Implication
- Nutritionally, the cereals (ricu, maize, millet and sorghum)
& are superior in qguality -~ comnared to the roots, gubers and
starchy fruits such as cassava, yams and plantainse. This is
b particularly so with rzsnect to the protein content which
X ranges from 7-12% in corcals and from 0.5-1.5% in the roots,
} tubers and starchy fruits.

-~ Bread made from blends of roots/tubers and wheat flour need
to be enriched with protaein-rich flours such as soya, milk
powder etc, On the other rand, the incorporation of local
cereals in bread only sli=n%ly reduces the protein content and
so the jddition of protcin-rich flours is not essential.

2e3e Yield in Flour Production

- The yield in flour processed from roots and tubers is very
low, with only about 20% of initial material being recovered
as flour with storabl: cualitice. This is attributed to the
fact that the moisturec contont and inedible portions (skins,

: and peels) of these crovs are high.

The productior of thiecse Tlours (from roots and tubers) is
more complicated, involving wmorc unit processes such as
washing, peeling, cutitinz, drying and milling.

Production costs turn out to be higher for flours

prepared from rocts and tuberse.
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The preparation of cercal flours involves only cleaning,

decortication (ie. polishins, and milling. Where wholemeals are
o o

[

preferred, polishing of grains is excluded.

The yield in cereal flour yrepa ation generally ranges from
60-90% of the original material, depending on whether the cereal
is polished or not.

WHEAT FLOUR QUALITY
- The quality of wheat flour is a ma%c. determining factor of
the optimum level of non-wheat flour that can be incorporated

in a composite flour for-:breadmakinge Strong wheat flours
(with high protein content of 12-13%) make doughs with very
good capacity to retain ost of the gases that are produced in
the dough during fermentation, thus giving the loaves the de-

sired 1lift and volume.

- A survey of wheat imports and market samples of wheat flour

has indicated that there is o wide variation in the quality of
wheat and wheat flours. ©OGonme shusrples barely satisfy the very
minimum quality requirsmonts Tor bruadmakinge In such instances,

where flour of medium 'strcngth' is the only type available,
very limited amounts of non-vhoat flour (10-15%) can be safely

recommended for breadmaking,

NON-WHEAT FLOURS

- During an exercisc which was carried out in 1973/74% by the
Food Research Institute to promote the manufacture of corn
bread in Ghana, one of the constriants mentione¢d by the bakers
was unavailability of rcady-madc, non-wheat flours at prices

comparable to that of wheat flour,

- This points to the fact that there is no industrial production
of flours from local cropse.

- Existing facilities arc small scalc mills scattered in the

various regions of the country.
Milling of Local Cercals

Roller Mills

- The three wheat flour mills use roller mills,designed and

fabricated with materisl that is suitable for milling wheat

which is a soft ccrcale
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Research trials indicate that such mills give low yield
(50%) of flour fron coarsc ccreals such as maize, millet

and sorghum,

Attrition Mills

The type of mill predominantly available in most parts of
the country, .nd suitable for milling wet prains, is the
disc attrition mill. Tor the preparation of fermented maize
dough,which forms the busis for most maize-based foods, maize
is generally steceped before it is ground, hence the predomi-

nant use of attrition mills.

Since this type of mill is not very suitable for milling
dry cereal grains, the local ccrenls have to be ground two
to three times beforz the desired degree of €iness in the

meal is achievede

Hammer mills

Hammer mills ~rc uost suited for milling dry coarse
grains such @3 maizc, millet nnd sorghum. They are,

however, very scanty in number in the country.

Shelf-life of maizc nmeals

Storage studics carried out on whole - and degermed maize
meals, at thc FRI, showcd that cven though whole maize

meal is better nutritionally, it has a vefy short shelf-
life of up to two wecks only as compared to degermed maize
meal which stores for wmorce than three monthse During
milling, the lipolytic cnzymes (responsible for fat break-
down) in the grains, come into contact with the oil concen-
trated in the germ portion, resulting in rancidity of the
0il in the maize meal during storage. This phenomenon is
prevented if the grains are dugermed to remove the oil

rich portion beforc they are milled,

In situations where whole-maize meal is preferred, it
should be used up within two weecks so as to forestall
development of rancidity in the meal,

Where overations allow stocking up of maize meal,
for convenience of planning, especially in the big bakere

ries, degermed raize meal will allow long storage.
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BREADMAKING

The small scalc bokerics usce very simple and traditional

methods and are reported to make up a greater proportion of the

total number of bakerics.

In Accra/Tema they form 78 vpercent of total number and are
reported to have handled in 1980/81, 56 pervent of total flour

supplied to the industry in these two towns.

Level of substitution

A survey of breadmaking mcthods c-rricd out by the Food Research
Institute revealed that the level of substitution used by the
local bakers ranges from 5-204 of non-whcat flour with 10-15%
being the most common livels As mentioned under wheat flour
quality, the level of substitution that can be achieved depends

to a large extent on the cuality of wheat floure
Higher levels of substitution (%0-50%) have boen achiecvad by

other workers in devclopwd countries where dough improvers and

high spced mixers werc usct. -hcsc nateriels (emulsifiers and

chemical improvers) and ccuipme

4

~t have to be imported if we

decide to use them since they cnnnot be manufactured loeally.

Breadmaking qualitics of whernt cnd effect of

non-wheat flours on thugse

Wheat and rye are the only nantursl cereals whose proteins, in

the presence of watcr. farm an elastic substance called gluten.

The elastic nature of glutcn nllows wheat dough to expand in

‘zplume and retain gases produced during fermentation thus

givd@ag: the loaves the desircd shape.

Addition of non-wheat flours has the effcct of reducing both

the total gas produced and gas rotained in the dough. This

results in low loaf voluncs, in other words, the loaves are

"heavy",

Mixing tolerance is lowered »y addition of non-wheat flours to

wheat doughs. It is thercforc nccessary to reduce dough mixing
times
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The practice of lon, JTurmentation in breadmaking which is
generally usecd by nost bakeries in Ghana, needs to he slightly

leorance of doughs made from com-

modified since fermentation
posite flours is low.

In spitt of =211 those adverse effects tlhat non-whecat flours
heve on bread qualities, very 2cceptnble bread can be made from
composite flours using the traditional methodse

Brown Jread

.

Wholemeal wheat flour has the saine problem of development
of rancidity durin. storaroe ns nentioned under 'shelf-life of
maize ' .

The usual pr-ctice in most countries is to preparc the
white Flour which hnas o Loag shielf-life, and add fresh bran
flour in desircd proporiions to nake brown bread,

6. COULL LA TS

It will be secn Ifrom the Jiscussion so far that a lot of
constraints exist wiiich =Zniiper thic successful implementation
of & composite flours programne. The first recommendation is
deerned a prerequisite for auy of the other recommendations to

be considered.

Te Adequate national provuction levels of local cercals
(and other starchy crops) ne= to be achieved in order to
successfully imploment a national cowmposite flours programmes
This will ensurc that tredition~sl stnple foods 'based on the

local food crops ¢o not sufier any shortagese

2, A policy on pricing oif fool crons nced to be evolved to
make the prices of locally »nroluced cereals and starchy crops
compare favourably with the »rice of wheat flour on the local

market,

Do A centralized approach for = composite flour programme, in
which a local cercal flour is mixed with wheat flour at the

flour mills, will neecd installaiion of suitable mills for milling
of local careals. 1n tliis ap»oroach, the bakers will be supplied

with an already nixed composite flour.
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b, Since there is no industrial milling of local cereals in Ghana,
a decentralized approacl can be adopted using existing milling facili-
ties available in the country. The bhakers will be supplied with wheat
flour and the individual or co-operatives can prepare eeoreal meal at
the service mills (attrition mills) wiich are scattered all over the

countrye.

5. Cereals have to be deges@imed hefore milling in cases where storage
for a period of over two weeké@ is enviéagcdae “his will ensure that
there is no development of rancidity which results in bitter after-
taste and off - flavourse ZFresh wliocle cereal meals (up to two weeks
old) can be used in cases where it is convenient to do the milling as

and when needed.

6. Moisture content of menls and flours of cereals should not exceed
12% of total weight if they are tc be storel for sometime before use.
Higher levels of moisture encourage tiie <rowth of micro-orgarnisms
such as moulds and bacteria.

oth
7. The wide variation of cuslity t.atexisss 'between/the different

batches of wheat imports anc local brands of wheat flour limit the
level of substitution to 10-15;; of non wheat flour. This is considered

a safe level, under the circumstance.

8. Slight modification of traditional breadmaking methods is needed

for the production of acceptahle bread from composite flours.

9. Bakers can be encouraged to procduce brown bread in order to maxi-
mise the use of wheat imports. Since whole wheat fliguy has a short
shelf-life, the flour mills, in adcition to the white flour they pro-
duce, must make available some bran flour to be purchased and used for

brown bread.

40. Caution! Large scale aco tion of brown bread production by the
bakeries would mean depriving the fecdmill incustry of an essential
input - wheat bran. Careful study of the situation needs to be carr-
ied out to find an appropriate substitute for wheat bran in the for-

mulation of animal feedstuff.
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Wheat Flours
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