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by St Jefl':l A. CJottey

-,
In the deveLopad cocn crc.es , maize is ,:f'~eil described as

tithe pooz- man's ccrea L'' because i -l;; neither e:J.~ers into the diet

n'Jr ser-ve a13a Bl.ihsti~'u~e for 2.:-W c-f: the r-ecogni.zed cereul s tap les

such as whcClt, outs or ba r-Ley, IiZ.:;'Jr7.b Arne:-:"caand Western

Europe where wheat is CC;:)'3umed0:1 a vary large scale, maize if

grown, serves mairif.y as f'e ed for liv8cto(;k and t,- a lesser extent

as ra'.{ cClterials f'oz: ~nd'J.st.~.al pr-oduct s suca as staroh and <...,lucose.

Lar~e--:.,cale ut~_li..ca+Lon of maize as b;:~'J. f'ood therefore is

nore COL.!J:lOl1in the poor-cr-, J_8~ t; dcv eLopcd parts of the world,

par-t i cuIr.r-Iy the tropic3 whe+e f'o r d pr-cdu rt i.on and farm yiolcls are

CO Low and uncer-tai,n as t.) put greater pr-emium 0:1. the grains as

itoms of food rat~19r tha;c as feec2. foX' an.ina.l,s cr as raw materials for

industry.

As an :i.ten nf d.i.eb . mai.ce JTI~.7 .8 "c:1.'"'i.Cl8redas one of' the

j'H3t as satisfyip,3 as brC-iT1-r:i.C8 b.;'; 0:1.'~he whole, better Lhari lLiJ,let.

~nantitJ.tivC'ly -t:1.'l;'J. arrJ of t~1e tropical grains and appar-errt ly has higher

levels of Vi tami..'1.A pre cuz-scz- compoundse Its main draw-bi:l.ck, however, is in

the quality of t:.1.8 p:'cJ~eL~ - c-h:"ef;7 t":.e eescn+La L ami.no acid (lysine and

t:::.:,rp-l;oph<:me)content. In -t~:Gsethe crap is pe rr-Iy deficient. "VIesay

these aLli..::oac i.ds ar-o es t:e:lt~_al because noz-ma'Hy , they ar-e not

eyrrthe. ~~ed 'uJ the body or if -':;1.:3Y a--e , then at a rate net oo.ir.eneurat.e

vrith nor-naI J~'&iological rcqu7_rLffien-tso This means they are llHiis-

pensab Le .i. or life and must be provided for directly in tile d.i.ot ,

Alonu~·'itil the lack of tryp~_ophane is the possibility that

ni.a can , one of the members o-!"the B·-vitamin group may be bound -Co
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other nut.rd.errbs (e .g. carb~hydrate) and henoe l,e unavailable for meta-

bolic processes. Because tryptophane is a precursor of' niacin,

the absence of' which may result in pellagra (a rather unpleasant dry skin

~~ndition) this double deficiency augurs poor~ for the nutritional

status of maize, particularly ammlgpopulations that. subsist entirely en

the produce wit out adequate supplementation from other (riCher) dietary IQ" C3

sources.

In Ghana, however, this sort of nutritional cbaJJen@e is

neither common,nor is it of known occur-rence in the heavy maize-conauming

areas particularly thos~ of southern Ghana where traditional maize dishes
as

such~enkey ~are supplemented to a large extent with fish. Besides

Lecal, metiods of preparing maize foods in 'which legumes, nuts and pulses

are incor)orc:cod with the produce often J..eSS8nsthis p....'"'Os:,,1e.ct..of dai'ici.eney,

(DovIo , IS70).

Consumer clc...c5E:sof maize

lIIai33 in G-hanamay be categorized into a number markc't clc..sses

(In the basis of consumer and <lrga""J')leJ:ti~requirements. ~::.ese cate-

/ -

gories are more of commer-ed.a.L than taxanomit' interest and must be

viewed as such to avoid conf'us.i.onwith usual botanic olassifications.

Thus, in terms of texture one may distinguish the hard, TI"ell-

dried often nore expensive grain oalled Ktlliudabi ~m the slightly

cheaper, less-favoured, mer-emo.i.sbur-e--Lade-i variety, known as

KEokploku. There is also a white and coLour-ed(reo,', yellow)
-,

maize; the small kernel vs , the large kerne l, and the indigen~us

vs. the imported variety.

Ghanad.an consumer preferences natura ly tend :to favour the

indigenous variety - particularly the hard, white small-grau.ed

Kukudabi. This is used in the pl~paration of the main maize staples

k.enkey, banlcu and akple. Amongthe less-favoured varieties is yellf!W

maize whi.ch includes an imported (American) variety used e.xtensiv~ i1t

poultyy-feeding in Ghana. The ~hief objer-tion to yellow maize as an

item of diet, stems of course, from its colour, as traditiol1C,lly creamy

and not ycLl.orr colours are preferred in maize dishes of 2.11 t..o8cription.
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Hany poultry producers, our Food Research Institute surveys

indicate, strongly prefer the yellow variety to the local white: they

are particularly pleased with the returns - namely yellower yolk which

is significant considering tha-c caio cenc end vi t<..:::ri~li.i pr-ecur-sor-

compounds are sometimes deficient in poultry feean in this country.

There are in fact, a great many poultry Ln~:'lc:~Sin Ghana who feel

t,lc.v ~-cllow maize supply Li.nes should be kept oocri 'co Genre as an outlet

)r:t.·'1~,::il~'for pcultry feeding vhiLe conserving 'ci1u,:':i'GC varieties for

,

" -

~i'.\s u sta.Ele f'ood jn Gha~

Though at one time maize was the ~hief staple food for the

inhabitants of the coastal parts of Ghana, its u-ciliz1ltion has today

spread to all parts of t~e c~untry. To be specific, maize has now

become a. 'convenience i dish in the form of kenkoy or banku for all

classes of people. The demand for ker~ey as a food item is so strong

that any uneasir:.ess in supplies of maize is quickly and adversely

registered in the size of the ke~~ey ball. Typically the balls @8t

smaller while prices remain the same' This difficulty is further

accentuated by the fact that maize has no substitute as a dietary item -

comparable to fufu which occurs in a wide r-anee of var-Let'i.es e. g. as

cassava; yam and pLarrt.ai.n f'uf'u, I t ~,s <::.ui~e evident· therefore that every

effort will have to' be c.a.c',eto iCl')rease tbe LccaL product i.on both on a

long term and shor-t te:L';'1ban.i.s 'co meet~~~lena't i.ona.l, demand at all times.

Value of mai~e as food~-~~--
Local mGthods of preparing tbe baisc maize dishes theoreti-

cally hoLp to conserve their value as f'ood, In -::;;.10 olE cit place,

G~:0SC _.rocesses involve nri.lling or grinding of C 10 '-;-:101ebrain - which

h..;.sc:_o cdvarrtage of 'concontrating' all the v it::Ji'c~- end nutrients of this

i\)(jt',8~;U;; into a single meal. 1,'1hen this meal is :Lc:':",:entedit adds f'urther

to ';~:ie value of tJ.18 product in the variety of nutri.0';:·~Sformed by

microorcanisms .i.n the fermentative pr-ocecs ,
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Put another 1,i2.J, the simple milling or grinding of the con-

ditioned maize - I;i"cLout sieving or refining ensures that the meal

obtained shall i:-:.cluC.eall parts of the entire grain while the

fermentative acc i.on of the microorganisms in addition to improvine;
-,

the vitamin as ';iGJl 2.S amino aoid levels increases the digestibjJ_ity

of the produot. One unfortunate drawback, however, is that during

cooking both kenkey and incidentally also banku tend to lose much

of their riboflavin content - by about a third of the pre-possessing

weight. (Ankrah, 1970). At the same time, it has been found that

the cooking water of kenkey has correspondingly higher levels of

riboflavin - obviously due to the leeching of this nutrient into

the surrounding water during the cooking. The fact that "kenkey

water" generally serves a drink in most"kenkey producing-homes is

significant from the nutritional point of view. The practice of

drinking this liquid must therefore, be always encouraged.

Recel'..t~yJ~Lof ma~ze in Ghana

The different market classes of maize in Ghana vary somewhat

in their abi.Li.tiy to make kenkey of acceptable quality - nut r-i.ti.ona.L

considerations ~Dicc. The question of receptivity therefore, is

very important Gconomically and socially, especially when thin::in(;

of Lntr-oduci.nr, nO~7 Vc.r i.et ie s on the market or perhaps, seeking a

genetic iITl)rov-';-lo-cl~ of existing varietie s ,

Recently c/c -(;:'8 Food Research Institute we embarked upon a

series of studios u1cl analyses of maize offered on the local q"_lj:',:ot

together with samyles of kenkey prepared from them. lhe results in?icated

that the question of receptivity is a live one which cannot be ignored.

To appreciate this study, it will be instructive to examine tho

characteristics of the ideal kenkey more closely.

Basically, an ideal kenkey must be of soft, smooth texture

and pliable consistency. It should never be friable nor disinte-

grate into crumbs upon touch. This means it should not be dry.

Above all, it must have a moderately sour taste and a creamy white

colour. Ease of kernel conditionin3 prior to preparation is also
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J.:lportant, as is the degree of f ermerrtat i.on of tile dough including

its nE,ter-absorbing properties.

Webegan the study by securing two local and '(;',:0 oxot i.c varieties of
:...J.h;l; - both white in colour, to deternine their rc!.>,;.)Ol!seto the above traits •

.!.!:'"cxct i c varieties rzer-e Diacol 153 and Cornpo s i, 'C8 II> uoth having been grown

in ('Lc.:.n&and supplied by the Seed i;iuHiplicatiol1 U••lt of the j\1inistry of

I'-..;J:],culture. The locals were h.ukudabi and Kpckp.loku ,:urcLc..sed on the open

Each of the grains Here initially exaari.ned .:lui;,)cc'(,ively for appeal. .Next

portions were Dilled dry, to provide a bssis for a decerr.d.nat.Lon of their

total bacterial and mould content in order to furnish some idea about their

harvesting, storage and nar-keta.ng conditions. rolloVling this, 'Neighed portions

of the whoLe grain wer-e soaked for near-Ly 48 hours to conditions the kernel

then nri.Ll.e d and prepared into kenkey. Other deteL.L-l£..:tions included the

proximate corapo sLti on of the finished kenkey and C;OIWULCIpanel scores for such

traits as consistency, sourness and crea ,.iness. i'LlC results are presented

in table 3.

Appearance characteristics generally turned oU'Cto be more desireable

for the introduced brains than the locals. Obvi.ou..L, i.or-e properly-harvested

and nell-preserved or sto r-cd prior to d.i.str-Lbut aor; , t.he ' Diacol and Corapo s i, te

looked exceptionally clean and hi[;l:Jy pre serrtab Lo, .!.)\:.s·idesthey were whole

and unbroken and contained less foreign Batter 'u,=. dirt in contrast to the

LoccLs, For- instance, the bacterial count in the D.LLvol\ic.:.S less than 10 per

Gr', ." co ,.pured with 20,000 for Kpokp.loku, while r.iouLd uunbar s were in exces s of

;00,000 lJer gr-an for Kukudabi. but as low as 1,900 for Coi.q.osLt.e II. As is well

i.nov.n, traditional haud.Li.ngand raarke t.i.ng of foods ~L.t:i.i s in t,eneral are far

iro;,: si:ctisfactory and every effort must be [lade 'co t:( ....
•..•••..... oJ cx~erience gained under

Gci':::'ltifically-controlled situations tc., the subsi,,'(,c.!CC far-mer.

In terms of processing characteristics, h.ukuG.L',bi·'ro(~uced the best

kerucey, both in quali~, yield and several other respects. The

Hater absorbing-capaci ~ was as high as 100 % for Kukubadi vrh.i.ch



"

augurs well for the aconomics of konkey making. This means you get

one extra ball of kenkey for every unit ball weight of maize dough

you put in to the system. (Tabla 3D) Next in order of yield was

Kpokploku, with 19afo. Composite II and Diacol 153 by contrast scored

slightly lower - 70 and 60 per cent respectively.

In spi to of its high yield Kpokploku produced the worst konkoy

physically and in -t;::;r- s of taste. For instance, the kernel condi-

tioned ox+remoIy ..JJo:,::'" v.h.i.Lo the texture of the kenkoy V1asS0!l10,r:lC:'c

crumbly with a ru,J;:l'-'l'_,vcr flavour reminiscent of weevil inlos tiat Lon .

Diacol and GO';.,0 0:L~,0 i.onkoy were, by contrast, moderately ':::;Jocl.

Their weak points, .iowc vcr , ••era their low' sourness and smoobhn., 13 3CO:CL.S -

the lat:tor dUG"'lain-:';c :;0 the proscnco of flocts of bran in the

product. .P~so tho Lnt.ro ducod grains had a relativ~ly higher f'i be r-

cont~nt than the local varioties. Somopanelists thought the colour

of tho exotic grcins Has somewhat too whitish when creaminess was
t

desired.

Despite these limit~tions it appears Di~col and Composite can

still make a significant inzooad into the food economy of Ghana

With modification of :rrocossing techniquos, including the pos8ibility

of incorporating of ~urGs of these varietie~ with acceptable

locals like "ukudabd, prior to preparation, a favourable beginning

could, indeed be made,

With the increa~ed rate of urbanization and tho employment of

women out s id e the homo it bc comes nec osaar-y to seek liven more oonVG-

niont ways of making kcnkoy a convonience food. .At the Food Resear-ch

Insti tute, -"70 arc 'i;~:t.;..~lii\t; the convcndcnco foods problem on a broader

scale - having )rocuc;vci_ :.L,,_tolyan instant f'ufu mix. Currently rloJ

are 1/lOrlcingon thJ ,0.~.;,i1.;j lity of canning kenkey. All you need ;';0

do in tho f'ut.ur-« :;;l';',i . i:U be to opon your can of kenkoy , warm it

and ee rve , Furt;l",;,:'l,j~"(., '\ C arc thinking of developing an

instant banku nix. ."'.....~.cchnical )robloms here (e.g. the need f'oz-

a fermented taste) "'.rr enormous but it is the task of research to
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seek solution to probloms, end it is our hope we would succeed

in coming up with anSTIors before long.

I would not 1:L«(;to conclude this prosontation \lith the

impression that kon.cc y L~~lQ r-oLate d whole corn-dough dishes are thl)

only foods pr-epar-ed _~..:c;:~1 Li zo in Ghana, Some 50-odd maizo di shos

have in f act been 0::U.·l" l-~~-l;cciin Ghana including varietie s propar-ad

from the rofined :1.0 l~';:'l, c: c roasted meal and the unroasted meal end. such

special »roduc t s 3.S ··r:~_c.-L Lzo porridge and f'e rnerrted beverages

(DovLo, 1970)',

- '

Ree'ently our f'ood consumption survoys and pLanrri.ng division CODCJ.U(~ cd

a study on the definition Clndidentification of all 50 vr..rieties of

maize dishes - tho ~}sults of which are expocted to furnish a basis

for the partial mochanizntion and development of processes fOr tho ovont~al

commercialization of tho traditional methods of processing this foodstuff.

Judging, however, from our cxpcr-Icnco with other industries that depend

upon local sources of rm. material, wo would caution that a thorough

assessment of maize vari;;tios be made prior to o.ny larrc scale deve-

lop ent. I would, in fact r-oi.nf'or-ce the ca l.L for a well defined grains

policy in Ghana. Different varietios of raw materials often respond

differently to industrial procossing - a fact well evidenced with tomat.coe

in Ghana. Whilo ·[0 soLccb thurefore for higher agronomi,c characteristics

including incr aacd yield, di.soaac re s.i.st.ance and storabili ty, 'NO should not

lose: sight of tho/rocessing and per-haps more im.Jortant tho human ros:punsl..

or recoptivity to tilO :;.'oduct. As it appears, thoreis a lot of ,,1Or_~ <2.~il;~_d,

and the soonor ·':co ,-,U co xc tho bo+te r it will bo for the nation.

I

References:"_~ F ... -r- _.-0-.

Ankr-ah , E.K., 1970: lIR.:_cL,il<.cvinContent of Some rermi:mted Foods 0f

Ghana". £.1. I. ~) ..c.i.eL RC'")ort in Food Analysis

Food Res. I IS:~., .ccra ; mimeographed (unpublished).

Dovle, F.E" 1970; "iI",-;:·.; in the Ghanaian Diet". F.R.I. Special 'l0"lort

on Local Foods. Food Res. Inst., Accra; mimeographed (Ul1)llO:.is~1Cd)

Food and Agri~ulture OrGanization of +ho United Nations, 19•••

"Maize and Ivia.izeDiets: A Nutritional Analysis. F.A.O.

Nutri tional SJcuclies No.9, Rome, Itc.iiy.

Food Resear-ch Institute (Ghana): 1970: "Food Composition Table for

Ghana;' • Food Res. Inst., Accra, mimeographed (unpublished).



TABLE 1

I,TUrRI£.: .'';: V,d.lJES OF S01~ CEREALS OCCURRINGUI GHAILA

.s,~\l'J;~'&.LEDON THE BASIe_ OF 1OO,~!.....slllIIPL~

I.

~{;JZE GUINEA CORN MILLET
~ (:~c,.. ,. 'To:' ) (§..o!£l1u'!!..,1:>icolor) (Pennisetum.:.J '..." L.t I,. '. ""'"•..-.-- .. -- --.--"

amo ricanum)
White '::0'1.1011White Yellow

,.--.- -----
Food Ene +es 353 353 371 368 375

(Calorie s)
Moisturo, gm 12.4 n.8 10.9 11.7 11.3
Protein, gm. 9.0 10.4 10.0 10.0 7.5
Fo.t, g:t. .It..O 3.9 2.9 2.8 4-.2
Aa}:' , gn. 1.3 1.4- 1.4- 1.3 1.5
CRO, gm
(incl. fiber 73.3 72.5 74.8 74-.2 75.5
Fiber, gm.
Calcium, mg. 6 8 24- 25 26
Phosphorus, mg 101 126 275 265
Iron, mg. 2.0 30.0 22.8 5.0

--- ...... ."... ..• -~---.... , ~-...,..--" --...--__ .•....•.- -- _.._ ..... - - 0" •••••.••• ••• __ •• " ~~ .•• ~ ._. __

lUGE

(Oryzp. [:;i..'i-.iva)• s. ._. " --.......

362 362

12.2 12.4
7.4- 6.8
0.6 0.2
0.8 0.4

79,0 80.2
0.1

17 8
90 85

2.0 0.4-

Extracted from "Food Composition 'I'ab Lo" prepared by the Food Ana.Lya i.s
Scction, Food Ro aou r-oh Instituto (C.S.I.R.), Accra (:,970).

TABLE 2

f E.02g~iJiTE .9OI\':;:..O§ITIm!.....O!.J~1'.
CLASSES OF RAWMAIZE ll'J GRANA

HCALS

Ku)-l"~' •..•.'';':'. ,-'-.'-'P?--~, P~~9.?1153
11.0
9.3
4-.2
1.1

Moisture, gm
Protein, gm
Fc.t, gm

Ash, gIn

CHO, gm
Fib"r, gm
Calcium, mg
Phosphorus, mg
Iron, mg.

11.4-
9.G

12.5
8.9
3.8
1.1

11.8
10.4-
3.9
1.4-

72.5
0.6

27
236.1

1.1
25

219.7
8

126
30.0

1.1
22

194-.7

•

IMPORT

12.0
to .11-

4.4

12.6
9.0
3.3
1.0

74.1
1.9

16
205

4.7

1.2
25

198.0

- . Source: Food k!alysis Suction, Food Research Institute - courtesy of
1~r. G. T. Adams (Sonior Technical Officer)

Sel.. undo r- Pab Le I for rv.f'ur-enc e ,



TABLE 3
J:':

,,'lNALYSIS OF li!JlIZE FOR PROCESSING & ORGANOLEPTIC TRAIrS

Seotion A---NATURE OF THE RAY,' IillRJ'JEL
.•....._.& '" ~--~

Appearance score (subjective)
Total bacterial count, per gm.
Mould numbers ~er gram

Section B..•. -... --.
CONDITIONING OF'KERNEL....--_-._--_ ...--- .•._- ..•.. -- .•..~-

Initial woight of batch, lb
Wt. aftar 47~ hrs. soaking
and conditioning in water, lb

% increaso in rite of kernel
Score for ob ser-vc d :~o:..),-eoof

conditioning I nul: ~ective )

Scction C._ .. ,..~---
PREPARATION OF XDC: ':..- _ ... "'------ .. ".•.•.•.. -- ...

Amount; of ,~:~:,:c- ;"Ccc-dto
dough f'r-om cond it ic «, 1 and
millod kornol, l,b

wt. of dough aftor
fermentation, 1b
% Gain over rarrko rnoL w+,
Scoro for obsorved d02re0 of

fermentation (subjeotive)

Section D

PREP iIRATION OF KENKEY.---...... . ----- ""- -- --""""'_-...

Quantity of kenkoy prepared
from 1 1b wt. of dough, lb,
% Gain in Nt. over
quantity used

DIACOL CONPOSITE KUKUDABI KPOI<PLOKU

153 II--- ...• 'c...-·~_~

4 4 1 1
10 220 96,000 20,000

41,000 1,910 536,000 83,000

4.0 40 40 40

5.8
45.0

5.8
45.0

5.8 5.8
45.045.0

2 2 24

1.0 1.2 1.01.2

6.2
55.0

6.6
65.0

6.8 6.3
57.570.0

1 3 4 1

1.6 2 0 1,91.7

60 0 100 0 90 070 0--_ .._-_. -~-.----.- ._- -------- ~. ---- ~~.-----
* Subjective soeres:

4 = Excellent; 3 = Good: 2 = Fair; 1 = Poor.
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Suction E

.A:-r'1U,,"'HS OF KAIZE FOR PROCESSING& ORGANOLEPTIC::'1-:"',:" .. corrcd ,
'" ,.-0 •.. r • __~ _............ _,~",~ - .•• --.- -~- --.,. - ••.••••• "'- ••.•...•.-* ....----

~!1JillY. (Subjective)

2 3 1
1 4 3
3 4 1
3 1 2

1 4 3

DIACOL COMPOSITE KUKUDABI

~ II .--
Moisturo 73.7 73.7 78.9
Protein 2.6 3.2 3,1
Fat 0.48 0,30 o 48
.!\.sh 0.30 0.43 0,33
Fibar 9 30 0.43 o 13
Calcium, mg 15 0 20 0 20.0
Phosphorus, mg 43 1 58.4 53.5
ii.cidity 0.05 o 05 0.02
(Gs laotic acid, %)
pH 4.0 3.8 4.0

C OHSUIi~J. ..:iCv .•l::' OF FII'TISHED.- . - ..~-- . ~... ~.-" --- ----
4
2

2

Fz'e ahno s s 2

AVerCl.goof Scor-cs 2.8 2.0 4.0

Ovorc.ll
j,cco·./Gc.bility: 3.0 4.0

,~,----.__ . -,- .'. - -----~
1.02.0

Note : Subjective Scores :

4 = Excellent; 3 = Good 2 = Fair' 1 = Poor

KPOKPLOKU

72.5
2.6
0.24
o 30
o 06

17 0
53.2
0,04

4.0

2.0
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