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INTRODUCTION

Despi te the Ln cr-e a sc i c 8~.W,;lG f o r bread, the major wheat based
product in Ghana, wheat imports for t'19 past five years have dropped.
Demand cannot be met owing to sc~rcc foreign exchange resource.

This has generated a lot of discussion and research work on the
use of Composite F>·urs (mixtures of flours derived from cereals,
starchy crops and protein rich flours) for breadmaking as a means of
reducing foreign exchancc cxpe~Ci~ur~ on wheat imports.

The aim of such a progranrne woulJ b~ to help and encourage the
Local bakery industry to i'dopt ~hc us~ of composite flours for bread
making.

The follovfing o oj cc civet; ';.rt cnvi'::3af,cdo

1. To increase the volu. e of ~rc~j output from the wheat flour
available at any port i cuLar t ir:o in tn. country.

2. To save foreign exc narir:cthu t is n eeued for other develop-
ment projects8

3. To stimulate Ln crea.scd pr ocuc t ron of local cereals and otnsr
starchy crops.

4. Stimulate the establisument of intermediate dr large scale
industries to produce non-wheat flours for the bakery and other·
allied industries.

5. Uith the creation of the situation as mentioned in (~) it
would be easy to develop and proMote t:l~ status of ~ereal -based
traditional foods with the Ions torD objective of replacing bread

inpartially or completely our CO.li31Wption peltterns.

2. CRITERIA FOR S1!;Ll.;Cnc;.:C.." DILU~;'r;;

201. Production levels and market prices
Very low levels of production and lack of effective price
controls have resulted in high oarket prices of local

'! cereals and starchy crops forC~It; past years (Tables 1 ~ 2).
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TabJe I

I .,.----.---.--- ..------r'"----r:
_F_OO_d_c_r_o_p f1975 __ L~976 _ . -~I-~2'-7~'I;-t!~2~1--88--~19378_09-11_98_°__
Maize . Yt3.Lt ; 286 ..4 r t 424

----------f------- -.--- --,----..-. ~---,,-- -~------i--·-i-----
Sorghum . I
Guinea Corn) 135.1 1~.805 \ 131 121 158 132

---- '-12'1'09--- -1-4-4:4-'--1---12-5- -9-·X-I--~-;::-82--

109 931 ?2

Cassava 239800 1811

_p_la_n_t_a_i_n ~1-_245~-;-_~:~5:6-1-92~_·. 940 I 817! 734

~ '/7:;.3 ; 772 726 I 749 I 643

_Y_a_m . ----- --7~~:2- •L.'74 .. 0• _1_5_3_3~.~_5_4_~_·-_--t!....i-_·g_ 650

Millet

71.1
--------+----- - ---

109Rice

Cr.C"--~- 1099.4

Source: Economic Research Sarvice, Ministry of Agriculture, ACCRA.

Table 2

1975 I :qi6:17FF7 1976 1979 11950
Food Crops ¢ 1; 1 rp rp :1 rp
-------+----.L-~___+----....1------i---__:_+,-
Maize ~1. I _" l 'j

220lbs/ba-:"'+ 24o~~90 1_112,

Sorghum ± !
(Guinea Corn) 29.21 73.38 ~163.
264lbs/bag ---i- __

Millet ,
204 Ibs/bag 28.93 I 72~70 ; 133<
Local Rice I - - -+--. -
240 lbs/bag I (.~ 11~'o 01 : ,8::>

~~~s~~:/bag l'~::~~·~~:i'Gl;::
• Average of Prices up to August 19u1
Source: Economic Research and Plann~ng Service,

Ministry of Agriculture, ~CCRAo

j i l
: i

171.701413 .•31 649.9073 , 121.14'
I~---....--.--
I !,

215.951,I, r I 178030 l 630,,79 1040.00'·,0 ,.___ .J....______ ~ <

~ ;

)0 15].71 222075 495.55 994.66
~. ! -, !
:;Lt

,
2'+7.95; 282.28 763.73 1200.,45

- -- ···1·-- .. - ~~-~-.-~-- ... -,
I,

- c; 40 I 181 .84h'~ 64.61 397oLtO'/ .-oJ~. 0
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- CompF\"'ingthe current ; vernl1cnt controlled prices of white
wheat flour and unprocessed ruuizu, onu finds that the former, which
is in a convenient form to be usod readily, is much cheaper by a diff-
erence of about ¢65 per bag of 45.5kg woightw

The costs incurred by the baker in procBesins the maize grain into
a usable meal or flour adds to the ~lrcady high production costs.
This has been a major disincontive to th0 local baker in the use
of composite flours for b:C'C<.llm:.ll-;:i::J.2'•

Virtually all locally rrodv~~d starchy cropo which can be used in
any composite flours proGrn~i'c, Drc very important ataple foOdG
w ith high local demands :.fhir.h :--,D.VO .io t been adequately met by
production LevcLs , 'I'hi s has nocosa i t.ut ed the import of some of
these crops, such as Maize, rice and sorghum.

2.2. Nutritional Implication
Nutritionally, the ceroaLzs ('..'ic",r.iai ze , millet and sorghum)
are superior in quality ~G c0~nared to the roots, tubers and
starchy fruits such ,:S 0.G8 _V~, yams and plantains. This is

particularly so with ~3)act tJ the protein content which
ranges from 7-12% in c_r~316 and from 0.5-1.5% in the roots,
tubers and starchy fruits.

Bread made from blends of roots/tubers and whe~t flour need
to be enriched with protein-rich flours such as soya, milk
powder etc. On the other ~nnd, th~ incorporation of local
cereals in bread only sli~~~ly rerluces the protein content and
so the addition of protein-rich flours is not ~ssential.

2.3. Yield in Flour Production
The yield in flour processed fro~ roots and tubers is very
low, "lith only about 20/~ of .in i t iaL material bc i.ng recovered
as flour with storr.b L, cua Li t i.cs , This is attributed to the
fact that the mo i.etur-c cont cn t .vn d inedible portions (akins,
and peels) of t~o30 C-ODS ~r0 hi~h.

The produc t i.or.0:," '::;;()Sf; flours (from roots and tubers) is
more complicated, involvin[ ~orc unit processes such as
washing, peolin~, cut~in;, 2rying and milling.

Production costs turn out to be higher for flours
prepared from roots and tubers.



The preparation of cerG~l flours involves only cleaning,
decortication (ie. poli6h~n~~ ~nd milling. Where wholemeals are
preferred, polishinG of gr~ins is excluded.

The yield in cereal flour r~epa ~tion generally ranges from
60-90% of the original ma t ori.aL, depcn d ing on whet.h er- the cereal
is polished or not.

3. WHEAT FLOUR ~UALITY
The quality of whoat flour is n ~l~G~ determining factor of
the optimum level of non-whent flour that can ba incorporated
in a composite flour for·bre&dmaking. Strong wheat flours
(with high protein conter.t of 12-13%) make doughs with very
good capacity to retain .ost o f the gases that are produced in
the dough during ferm8~t[~tion, thus giving the loaves the de-
sired lift and volume.

A survey of wheat imports Jnd market s~mples of wheat flour
has indicated that there is i, '.'idevar iat i on in the quality of
wheat and wheat flours. SOLe f~·~.I';::::L:sbc reLy satisfy the very
minimum qunlity r-o q u d r- ·'1; •.dmaking. In such insta.nces,

where flour of ~ediu~ 'atrcngth' i3 the only type available,
very limited c.moun te of non-\'l"lc;It flour (10-15%) can be safely
recommended for bruadrnaking.

4. NON-I,lHEAT FLOURS

During an exercise which was cnrried out in 1973/7~ by the
Food Research Institute to promote the manufacture of corn
bread in Ghana, one of the constri~nts mention¢d by the bakers
was unavailability of ruady-nadc, non-wheat f16urs at prices
comparable to that of wheat flour&

This points to the fRct that th2re is no industrial production
of flours from local crops.

Existing facilitiee arc small sc~lc mills scattered in the
various regions of th0 countryo

Milling of Local Cereal~
Roller Mills
The three wheat flour ~illG U~~ roller mills,designcd and
fabricated with ~atori~l that is suitable for milling wheat
which is a soft ccr~al.
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Research trials .i.ud i c a t e t ha t such mills give low yield
(5~n of flour f rot i coure, cerenLs such as maize, millet
and sorghumo

Attrition Hills
The type of mill prcdominuntly available in most parts of
the country, And suitnbl~ for Milling wet ~rains, is the
disc attrition mill. For tiLe preparation of fermented maize
dough , vh i ch forms the b',siG for most na iz e-based foods, maize
is generally steuped bufol'~ 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 curo~ls have to be ground two
to three times befo~2 th2 d~sired degree of riness in the
meal is nchievudo

Hammer m i Lle------_.-
Harnrne r rni Lls .irc .,:o:,;~:.uiteet for milling dry coarse
grains such ,,3 r.!D.izG,r~li~l~-~'~nd sorghum , They are,
however, very PC~Dty in .unb~r in tho country.

Shelf-life of mc.i zc !!C:~1.1s

Storage studies corr i ec out on wh oI.o - arid doger-rned rna aze
meals, nt the FRI, sllo\l(;dthat even though. whole maize
meal is bettor nutrition,lly, it has n very short shelf-
life of up to two w~oks only as compared to degermed maize
menl which stores for .ao rc than three months. During
milling, the lipolytic ollzynes (responsible for fat breali-
down) in the grains, COMe into contact with the oil concen-
trated in the germ portion, resulting in rancidity of the
oil in the maize menl during storage. This phenomenon is
prevented if the ~rain~ ar~ dugermed to remove the oil
rich portion before thdy arc mill~d.

In si tua tiona where \'Il'lole-m.:J.izemeal is preferred, it
should be usod up within two woaks so as to forestall
development of ranCidity in the meal.

Where oPGr~tions allow stocking up of maize meal,
for conv0nienc0 of planninG, especially in the big baker-
ries, degermed ~aiz~ menl will allow long storage~
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5. BREADMAKING-------
The small scalu b~keri0s uSv very simple and traditional
methods and arc r~portod ~o ~ak~ up a greater proportion of the
total number of bakeri8s~

In Accra/'l'emathey f'o r-rn 78 po r-c onc of total number and are
reported to :--,nv,;l i ri n dLv. d in 1<;H'.o/81 , 56 po r-ccn t of total flour
supplied td the industry In these two towns.

Level of substitution
A survey of bread~8king Dctlods c"rricd out by the Food Research
Institute revcalud thut t~c l~vcl of 6ubstitution used by the
local bnkers r,:mg,;Gf rom 5-20/~ of n on=wh cat flour wit11 10-1Y?o
being the most c omrio n 1:v eL; A3 men t d.onod under wheat flour
quality, the lev_l of ~u~Gtitution that can be achieved depends
to a largo extent on th~ qu~lit~ of wheat flour.

Highor lovols of substit t'Ol'}. (~O-509~)havG boon achiov~d by

other work0rs ~n dcvclop~0 countrlcs where dough ~mprovurs and
high speed m rx crs were us ed , '.•:~1U3(; PInter ral s (enul s if rers and
chemical improvers) ~nd equipment have to be imported if we
decide to use thL!rrlsinc0 thGY c:mrlot bo mnnufacturod locally.

Breadmaking qU.:1))tic.s_gf wL_,~·t ,~nc1 effect of
non-wheat flours on tlL:GC

When t and rye are t.ho only n..t urr.L cereals whose proteins, in
the presence of w~tcr. f~rn an ~lnBtic substance called gluten.

The elastic nature of glut~n ~llowB wheat dough to expand in
'''_plumeand ret a in gases produced during formen ta tion thus
giv~.&:~:the loaves the dosir(;" aha po ,

Addition of non-wheat flours h~G the effect of reducing both
the total gas produced and r~s rctRinod in the dough. This
resul ts in 10\<1 loaf v o Lu rtc.e , in o t hc r- w o r d ss , the; loaves are
"heavy".

Mixing tolerance is lowored hy addition of non-wheat flours to
wheat doughs. It is thcr~forc necessary to reduce dough mixing
t.i me ,
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The prActicE of lono :~r~0·~t~tionin brQ<.dm~king which is
geudrully used by Goat b:jcri~G in Ghann, needs to he slightly.
mort i f i cd e i.nc e D~x.rr.8.:~_~;:>:...tj:.c?p..tg..1....,:X.'1..ll.c_e.of doughs made from com-

positc flours is low.
In :>pi"l"€of .o.~Llcl(js'; cLdvcrse e r t ec t e t~w.t non-wheat flourB

h&V0 on broad qualities, VGry ~ccopt'bI8 br0a~ cnn be made from
composite flours us~n8 tbJ trn~itional rnethod5.

HllOlemec'.l\-J'le;;-,t i10ur i'.iJ.;:;) the e.une pr-o aLen of development

of ran cidicy

maize'~
'I'h o u a u-vL ~"),-~-ct:i_c" in r.o s t c oun t r Loc is to pr~parc the

whi tc f I our wh i ch 11"1.5 :.'. :_O~1;;: ;~:l"lf -life, rmd add fresh bran

It w iLl, be ae cn r ror: '~'L ~iscus~jion so fJ.l' that a lot of

of a compo5~te flours pr0~r2Dnao The £irst rccomm~nQation iG

de cnerl a prerequisite for ':.uy of tho other r-ecornmon da tions to
be consiilered.

1. Adequnte nationQl ~r0.uction levels of local cereals,

(and other s tar chv c r ops ) n c-.' 'cn be c:c:tieved in oreer to

successfully imp13me~t a antional corn?osite flours programme.

This will ensure J,:;;;.".t tr['(':i.tio:~: 1 3tccplc fooJ.sbaserl on the

local food crops (~O not sn?:.';:;1' em;',' sllOrtC'..geso

2. A policy on lJricinc 0; f oo ;' crone need to be evoLve.. to

make the prices of locally 1]]",0 '~UCCl1 cereals and s t.e.r-chy crops

compare fnvourably yith t~c ~rice of wheat flour on the local

market.

30 A centralized ."pllrOaC~l fa:" " ccrapo ea t e flour progr~.rnme, in

which a local cer~al flour is ~ixad with wheat flour at the
flour L1ills, will need in5t~11a~ion of Buitable mills for milling

• of loc~l carenlso 1!J. {;·_i~., -'l?"'n'oCtch, the bnker~ \fiJ.l be supplied

wi th an alreE'.t~y j~ixeo. compos i t e flour II



4. Since there io5 no inriuf>trial milli'l."; of LocaL cereals in Ghana,

a decentralized approacll can be a~oDted using existing milling facili-

ties available in the c oun t r-y, 'I'h e bnl. er s 'Jill be supplied vri th wheat

flour and the individual or co-oper8tives can prepare o&real meal at

the service mills (a t tri tion mills) w.i i ch are scattered allover the

country.

50 Cereals have to be dege~med be ore milling in cases where storage

for a period of over two week6 is envi'd~cd~ ~:liB will ensure that

there is no development of rancidity whi ch results in bitter after-

taste and off - flavours. Fresh ":lOle cereal meals (up to t.w o weeks

old) can be used in cases where it is convenient to do the milling as

and when needed.

6. Hoisture con ten t of rne nLs and flo .r e of cereals ahoul d not exceed

12% of tot aI, w e i.ght if t l.ey are tc be s':ore:' for sometime before use.

Higher levels of r.oi s ture eo'coc;.rc..se L',\~ ':c'O\"th of micro-orgarnisms

such as moulds an( bacteria.
"Ooth

7. The w i.de variation 0: cuaLa t y t',ateri0.till:betvleenlthe different

batches of wheat imports enG local brands of whent flour limit the
level of substitution to 10-1~: of' non wheat flour. This is considered

a safe level, under t.he ci r curia tanc e.

8. Slight modification of traditional breadmaking meihods is n~eded

for the production of acceptable bread from composite flours.

9. Bakers can be encour-aged to pr oduc e }:lr0.!Ln_.}:l!,~adin order to maxi-

mise the use of wheat imports. Since whole whea t ~ has a short

shelf-life, the flour mills, in a~cition to the whit~ flour they pro-

duce, must make available SOr.1e,2.r:-...a_n_J.l.o.i?-rto be purchased and used for

brown bread.

10. Caution! Large scale aCo,ltion of ~rown bread production by the

bakeries would mean depr ivi.ng the .Le_?qI!l,i.l).._i,n._d.~_s_tr.xof an essential

input - wheat bran. Careful study of the situation needs to be carr-

ied out to find an appropriate 6u~ctitute for wheat bran in the for-

mulation of animal feedstuff.
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