
_______ ~.fYg9JBl.[JtJ[!if!J),~@(~ (~~~(jd{jj)@~~~.
~~~~r%!J.lM!J§J1j[jfjjJJ~@'§K'J§JlfMjjfjJ§J{iJ'§I§l~[jJP~

FOOD RESEiJtCH JNSTITU'lE
(C.S.I.R.)

TECHNICAL INFORMATION
FOR 'IHE

D.WLEMEIIJTJ\TION OF THE DEHYDRATED FERMENTED MAIZE MEAL
PROJECT

BY

ABIGitll j~DAH

\
MARCH 198f.-

Food Research Institute
(C.S.I.R~)

P. O. Box M.20,
Accra.



n:rTRODUCTIOU

The maj or objective for the establishment of the Food Research Insti Me

is to offer assistance to the local Food Industry to diversify ani improve

on their operations. In order to play this vital role, the Institute's

research prograrrmes place a lot of emphasis on the investigation of local

tradi tional food processes vii th a vi.ew to upgrading the technology an d

improving the quality of final product.

One of the areas studied has been the development of processes and

methods for the preservation of perishable local food items. In this

regard, a dehydrated fermented maize meal 'with a shelf-life of about six

months has been developed to se rvc as a substitute for the perishable

(3 days shelf-life) f'e rrrerrted maize dough rrhi.ch is used for the preparation

of many important staple dishes such as kenkey and banku•.

This paper provides relevant technical information to be used as part

of a feasibility report for a project that seeks to establi:sh a plant for the

production on commercial scale of dehydrated fermented maize meal.

SOURCES OF R&f NiA'lERIAL

Maize the only r aw material is grom in every region in Oh ana and is

the most important staple cereal., contributing more than 5576 of total cereal

pr-cd uct ion (Appendix I). The major maize gr-owi.ng areas in the different

:regions in Ghana are shown in APpendix:' most important maize areas being

Mampong/Ejura areas in Ash8llti Region, Nkoranza/Kintampo areas in the Brong

lU1afo Region, llsesewa in the Eastern Region and HO/Denu areas in the Volta

Region

Trade links exist between some principal rural and urb an vrh oLe sal.e

markot s in each region whi Le key wholesale markets like Kumasi and ~ccra have

inter-regional trade links with various rural markets (Appendix 3).
Direct links also exist between some f'arms and urban markets through regular

purchasing trips.

Maize Consumpti on..,i.t~ l!.tili ~_~~on

On ave rage, the annual per c api ta consumpti on of cereals in Ghan-:.is

1801bs or about &::P/o of total carbohydrate intake. Per-capita oonsumpt.i on is

incl~asing, especially in the urban areas and mnize contributes at least

5010 of total cereal intake. (4)
Maize, a major staple crop is eaten in all the regions of the country. In

the coastal areas wher-e it forms the main starchy staple, it <is generally made into

a fermented dough which forms the basis for a variety of dishes such as kenkey, banku,

akpLe and akas a , (2)

studies carried out on the suitability of introduced high-yield varieti.es

of maize for the preparation of kenkeYI identified "La Posta" as the most suitable,

being closely similar to local maize varieties in its cookino properties.(1)
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PROWCTION PROCESS
The processing method is di agr-amatLca.L'Ly shown in Fig. 1.

Cleaning

Mature maize g ra ins are weighed and cLeane d, Iri,purities such A.S pieces

of earth, aa rd , stones, pieces of leaves and maa ze-ceob are separated from

the maize g ra.in , Level of impurities ranges from 2-10?b of grain weight.

steeping

The cl eaned rna i ze is steeped in v.at e r- and left ov er-n.i.ght , Steeping

aI.Lovs the grains to absorb moisture and to be in a state that is suitable

for efficient milling. Fermentation of the maize spontaneously begins at
this stage of' the process. ":.:t'ter steepine" the eeeep-va te r a s dec an tsd ,
The grain is then vlashed .-lith fresh v.a te r and strained in baskets ':ihich

all 0,,', exces swash-Hat er to drain off.

1 st Grinding

Steeped maize is ground into a fine wh oIe meal using a disc mill

to the same finiW(2.Ss as is done in the traditional preparation of maize dough.

Doughing

Moi.st maize meal is mixed '.iith appr-opr-Latc q usn tity of' wat or into a clough

TIhich is left to f errnent ,

Fe rmentation

Fermentation of the dough is spontaneous and is ac idi cun nature. The

fennented dough is sour owing to the development of a ci.ds (lRctic, acetic etc.)

Which impart the charar:teristic flavour to the product.

Dehydration

£rtificial drying of the fermented dough is done in hot-air tray

driers at appropriate temperaturES tha t ensure optimal rate of moist ure

loss and preservation of desired flavour c harac te r-ist i cs ,

Drying reduces the moisture content 01 the Clough to a safe level of

8-10% sua t abLe for efficient s to rage ,

Cooli~

Dried fermented maize dough in the form of Lr-regu.Lar lumps is spread

On wooden trays and left to cool at room temperature.

2ncl Grindi n€L.

JJ'ter drying, the irregular lumps need to be ground into a meal to

ensure easy hanclling after packagang, A hammer mill Vias found suitable

for this purpose.

Packaging

The final prc duct , dried f'erment.ed maize moa.l., is packaged in poIyt.hone

bags or other such material that has appropri ate moisture barrier to prevent

moisture absorption f rom tho atmosphere during storage.
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Yield

Los ae s of mete r-iaI occur during the c Leani ng stage due to removal of

impurities and aubse querrt pro oeasing s t agos as 11 result of sp,llage, The

total yield of final product is 80-85% of initial weight of raw mate rd al ,

There are no by-p roduc ts •

Sl.uality Cont rol

It is ess en t i.al. that at '1.11 times tho ro is 1.L.'1if0l1.1Hy in 'th o qu al it y

of raw mnt.s ri.ars ,;,hich should be reas onnb ly high. For flff'icient s to rage ,

maize should hav e P. moisture content of not more than 1.3.59L Deterioration
in ma i.z e quality can bo cau eod by mould [)l'O\;thl resultil1() in discolourCl.tion,

development of odour-, etc. \/hen maize of a higher moisture content is storod.

The use of moisture testers at the point of purchase helps to check the ,

moisture corib erit; of' grain of'f'erecl f'or SH.le. Local orRi.n storTl.oG authori.ties,

such as GM13pest cont ro.l division, Should be contacted to discuss and
recommend appropriate sto rage and fumigation praot icca. If dr iod t.o t.h~

ribht moisture content (8-10'/0) and properly packag ed , the final pr cduc't

stores at room temperature with good ventilation for about 6 months.

other parameters for ensuring a standard pr-o.iu ct have been v.o rke d out.

'I'he se include optimal processing c ondLti ons such as moisture content of

steeped g rai n , par-t i cLe size of ground meal, moisture content of clough,

extent of fermentation, dehydration temp errrtu res , a rd moi etu re content. of

final product. Spe ci.f LcatLons for tn csc v.e r-e fixed through laboratory and

pilot tests as well as e xanri.n at Lcn of market samples of f'e r-ment ed maize

dough collected from 5 markets in Accra ,

CONSUMER ACCEPTANCE

AcceptRbility s tudLec have been conducted with hO rkers of the Food. Res ear-ch

Institute and the Council for Scientific and Induet ri a I 'P.;:;Ge~.l'ch."ocretariEl.t.
These people w er-e randomly sole ct ed to r-ep r-eserrt R cross-sc::cti on of' the st af'f",

The meal was judged by its £l.ppearanc(:;, t(fstC(' (acidity), f'lavour, colour' and

texture. Respondenta, who totallt;d 60 In number, were asked tc use srunples
of fermented maize meal as a substitute flor fermented maize clough in their

homes in tradit?-on(,il otapl(,;l daehes , It was reported tha.t such dishes as
ka nkoy , banku, aknl,e and koko \.'ere prepared "iih the samples givon out.

Results of t.hese studiea oho'd that the fermented. menl is highly acosptaute •.
90 percent of the respondents rated the meal between very good arid excellent.
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LIST OF EgUIPMENT

The throughput of the plant is

ITEM

Platform
Weighing Scale

Speedy Grain
Moisture 'I'e s te r-

Disc Mill
(Corn Mill)

Cake Mixer

Hot air tray drier
( atmospheric)

Table Scales

Sealing Machine

Hammer ri:ill

400kg/8hrs.

QUANTITY DESCRIPTION

1 Capacity
120kg by 200g divisions

2 Cal Lbe rat.ed for 0-5CJfo
moisture

Premie r No. 2I,
10Hp lliotor
415V 50Hz

1 J~bOU1; 40 litre
bowl capacity

3 Electrically heated
Thormostatically
controlled. Temp.
range 0-'3000C.
Drier expected to
extract a total of
14-0kg moisture from
maize dough per 8hrs.
Manufacturer will
indi cate capacity
and othe r specifica-
tions if it is stated
that 3 units are
needed.

2 Capacity 1Okg.

2 220/24-0V for polythene
bags, 2-5 kg packaged
units

1 Ye oman lviajor
71.5K'ii electric p oi.e r-
& drive suitable for
operating on 4-15V, 3phase
50 cycle supply •

•

SOURCE/
ESTIlVi.!'[EDPRICE

£1Jt79.00

Baird & Tatlock, Boxl,
Ramf'o rds RMI lliJ..
Essex, England
(Cat. No. 319/0068 ,;i th
accessori e s , Local .lgen ts
COl'ill.aTR~DINGAGENGY
Republic House fJ'lnex

Acc ra ,

£2053.5.5

Hobart Manufac tu ring Go.
Troy, Ohio 45373, USA

(1) Apex Construction Lt d ;
Chernical Pharrnaceuti ca.
Enginee r's ,
15 Scho Square
LondonW.I.

(2) Kestner Evaporator
& EngineerinG Go. Ltd.

S-ta-tion Road,
Greenli the, Kent,
EngLand,

Nc-t tLer Instrumente A.G.
CH-8606 GreifenseG
Zurich, Svlit.z enl and ~

(1) HuIme-Mar-t in Ltd.
4 Brov.nLow Nie\ds
Guilford street,
London 1r!CI.

(2) Star Enginee ring
Gosport Ltd.,
Star Yard, High
Street, Gosport,
England

£2000
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ITEM DESCRIPTION

SOURCE/

ESTnij~1'ED PRICE

Ele ct ric PO\18 r
generating plant
(as stand by)

1 Diesel oper-at ed engine

Eiscellp..neous
( to be imp or-to a)

Tools for ma.i.ri be ri ance 8l'ld

r-o prei r-, fi:eo oxtinguishElrs

Mis co Ll ane ous
(to be locally
fabricated)

Steeping TankB, ba5ketB
fa men tati on troughs,
trays, push carts. .tsoo,ooo

M;..l".J FO'..ER REq,lIlRE11'1Fl'rTS

( a) OPER,.TDlES

;. total of 'lYj·ELVE (12) Operatives '"ill be needed to man the various

equi.pme nt per 1 shift of 8 hrs.



·:.?PENDIX I

Production Levels ?! Local cereals(3)
at.d Starchy Crops (Thousand Metric Toni)

Food Crop ,'. 1975
. ---------- .

1976 ~_t_-1~~~.-1979 1980

HaiZ~-----1343.4
- __ ""'~A·.••• __ •• ._----._-

286.4 274 2'18 380 424

So rghum I 135 •.1 188.5 131 121 158 132

Millet 121 .9 144f4 125 9.3 14-9 82

Rice 71 .1 69.8 109 109 9.3 78

Cassava 2398.0 1818.9 1811 1895 1759 2322

Plantain 1245.7 1255 .•6 927 940 817 734-

CocoynHl 1099.4- 17730j 722 726 749 643

Yam 709.2 574.9 533 51.;1f. 602 650

--- ------ .•. ----.-.--~----. -_.- ---~----... -

JiPPENDIX 2

Major Maize Grouing .•·lreas in Ghana (6)

1 • '.Venchi-Kintampo-Atebubu-Techiman-Nkor:mza Distri ct ( Brong-Ahaf c Regi on)

2. Mrunpong-Ejura-Beb.1Ri District :(.·~shC1ntiRegion)

3. SWedru-Foso-Dun10m District (Cen t ral Region)

5. Sogakope-Ho-Denu-Peki-Hohoo Distri cb

(Eastern Region)

(Volta Region)

4. Asescwa-Pr-ankadua District

6. Damanzo-Inmaln-Bimbi.La Zono

7. 'Iurnu-Kundugu-". a Distri ct (uppe r Region)
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J..PPEN'DIX 3

LntB.-J· M.JUCE T

Nkor anz a 'I'ech .'TIan Sunyani

i.shanti Ejurn KumCl.si

CentrFll Bawjiase, Kasewa , St.vedru l.ccra (Inter-region:li
link)

Ea s t e rn As e e e'-;a i.ccra (Int€:r-regionCil
link)

Volta Ho Keto.
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