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ABSTRACT 

One thousand four hundred and eight (1408) mothers whose chlldren 

ranged between 4 and 36 months were recruited Crom well baby clinics, 

immunixotlon centres And the local communlties from fivo local government 

areas o! Ondo State to portlcipote ln the study. 

ln addition, fifty (SO) resource persons were intorviowed in the five 

local government oroaa on traditional wennlng practicoa and pattern. 

Socio-economic datn that included prlnclpol occupation of mothers and 

Cathers, age of mothers, educational attalnment and sanitary data were 

collected and onnlysed. Survey of available traditional wooning foods oa 

woll oa cxlatiog weaning trend were olao collected and analyaed. Samples of 

cou:mooly consumed traditlonnl weaning foods in tho study area were collected 

and 1n1lyaed [or moiatura, combuatible energy, rat and protein. 

Baaed on the survey !lndinga, twelve weaning diota were Con1ulated 

and prepared from mai&c acal, rice, caaaeva, mature unripo plnntoin, covpeae 

c�o on bean•); groundnut•, aoysbtnna, omoranthua lenvea and pnla oil, 

Eacho( the foniulated v�aning mixtura contained a stnpl� of cithac maize 

ual, rica, ca11ava (lour or plantain And protein aupplcment o{ aaaranthu1 

leaves ancl either of covp1a, 1ayabeana or grounJnuta, Pala oil wa1 added 

to all th1 alJttur•• n• addlLJon1l 11ourco 0£ conc•ntratod anargy •• wall 

81 co lnf luence the "iaco1lt7 o{ Lhe ahtture1 while onhancJn11 lh• 

palatab!lit7 n11 will ftlf provl,lina 11 - carotene to lht cllela, 
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The weaning lll.l.xtures were fol'lllUlated to provide adequate level of 

energy and other selected nutrients based on the principles of multi­

mixes using least cost atotistical approach to detenaine the quantities 

and. proportion of the component ingredients in  the aixtures that vould 

meet the requirements of young children. The coapounded weaning diets 

were subjected to proximate analysis ond o1ght of them to bioassay using 

weanling rats as well as to sensory ovalwation and coosistency/viseosity 

moosuremonte. 

The result obtained from thle etudy revealed that the mean ages of 

the mothore wcro oimilar, twenty-eix yeara, {or all the fivo local 

government nrene (LCA). Tho two principal occupations o! the mothora were 

patty trading and forming both nccountlng £or the job deacripllon of 56% 

o{ cha 11othcro by locol government area exc•pt in lkoro local govnrnmcnt 

where Cood vending woa highly important next to trading. 71% o{ all the 

11othora in oll tho (lvo local governml!nts had nt leaat prwry achool 

educollon. 80% o{ all mother• depood1d on othor eoutcea o! water (or 

do11e11t.lc una npnrt (ro11 pipo borne water in all the Clvo locnl 

govornaont orc1111, The eocio· econom.lc p11rn11eter of the 11othera were ellllilnr 

entl all belonged to low income rurol houecholde. All tho 1408 childron 

were br•netfod £or varying longtho 0£ t.lJDe £rom blrth to thirty-aix 

11ontb11 ond 811 o{ them were still on bren11t at 9 monthu o{ ogc. It was 

obaarvod thal breaet{eudinR wna tha pre£orrad ond nonul wny o( child 

{eeding in the 11r1111 studied. Tha 11ann ago oC co•pl11llon o! weAnlna 

dl((ered alonK loc,11 govarn11Pnt nronot but 85% o! all the chlidron hall b••n 

eanad coaplet•l)' at th1 ngo of 19 aonthe. 
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Maize gruel waa the traditional semi-solid food first introduced to 

children in nll the 5 local govenu:ient areu while gruels of cassava and 

plantain were subsequently introduced to children in three of the 5 local 

government areas. Seventy-three (73%) percent of the mothers had introduced 

semi-solid foods to their children by 6 months. Uoapital personnel and 

parents/in-laws were the moat important group of people chot influenced 

mothers on child feed1ng in all the 5 local government areas.

Fruits were the first foods generally offered to inCants at the mean

age of 4.93 months followed by gruela ot the mean age of 6.5 months. Sugar 

and artl(icinl aweetnera were obaerved uaed for infant feeding as early as 

the mean age of 4.5 montha. The uae o[ oils £or infant {ceding was delnyod 

till about the 11ean oge oC 7.71 month,. 

Proximate compoaition or selecttd ,amplea of weaning gruels commonly 

conaumtd by tho chlldron shoved thac the 110.laturo content ranged frOf'I 83% 

in moizo pop to 90.2X in cn11nvo aruol, rrotoin content rnngod between 

0.151 in cnaanvn gruol and I.J9X in 1111tte P"P• fat content rnnged Crom 

o.051 in coa11.1vo gruel LO 0,63% In molzo gruel 11nd tht co111bu1tiblo energy

rongud Crom J6 kcnl/100 g11 in coaaova gruel to 64 kcol/100 gm in maize pnr 

all on �at roody to conaUJDc baela, 

Tllo prux1D11te compo11i t ion of tho formula Led nnd proporC!d weaning 

mlxture11 ihowod thnt tha 111oi1turc content rnnaed botwcen 7SX in RGAO (rlce1, 

groundnut, amoronthu• and oil) and 81.1% In RSAO (r.lci:, i;oyabeonA, UArnnthu1 

and oil), th• c011bu11tiblc energy �ftng•d tt- 99 �c•l/100 .. in M�AO (mai•o

.. ,1, ,oyibaon1, 0Mronthu1 11nd oil) to IOI kcal/100 1111 in 11CAO (attite •••1• 

protein content ron11�d frotl 2•511 ln

•
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RSAO to 3.54% IN CCAO (caeeova, cowpea, amoronthus ) end oil and the fat
content ranged between 3.1% in RCAO (rice, cowpeo, omoranthus and oil) to 6.861

in PGAO (plantain, groundnut, amaranthue and oil). All the above were on lOOgm

edible portion. The protein quality of the selected weaning mixtures formulated 

showed that the corr t d i f(i ec e protc n e cioncy ratio (C - PER) values ranged

between 2.11 in CGAO (caseavn, groundnut, amaronthus and oil mixture) ond 2.40 

in RGAO (rice, groundnut, omornnthue ond palm oil mixture). Their net protein 

ratio (NPR) values ranged from 3,32 in CCAO to 3,65 in RCAO while the not 

protein utilization (NPU) values ranged Crom 71.96 in PCAO (plantain, groundnut, 

omaranthus nnd palm oil mixture) to 86,24 in RGAO. The true digestibility 

voluea ranged from 81.37 in PCAO to 90.18 in RCAO while biological voluos of 

the proteins in the mixtures ranged from 81.66 in COAO to 90.S6 in RCAO. All 

the protein quality poromctora meoeured w�re stntiaticnlly 1igni!icanLly 

different (or the various weaning mixtures a1soased except !or the NPR (P<0.05). 

The protein qunlity of nll the mixtures Cormulntod, prcpnrcd and bloasanyed 

£all within acceptable range recommended by the protein odvieory group (PAC) 

0£ the United Hationt, on veanin9 mixtures. 

SenRory evaluation rc1ult1 o( the �lJht 1clectcd weaning mixluree 1hoved 

tlat there vcre 11gni£1canc dl!!erencea in the appcorancc/colour, tn1tc and 

conai1tenc7 o( the aLxtura1 (P<O,OS), 

Baa•d on the reoult1 oC protein qunllty attrlbut11 the beat diel vn, 

lCIJ> Colloved by tlCAO (u!&1, croundnut, amaranthu, end pnl• oJl aixture1) and 

ptl,/J. nn,,, dcpendJn& on avallabl• loc1l Cood1, any or the thr•• di1t1 could 

be r• s ended 01 1uit1ble !or proper growth and dov,lora•nt o( the ve1nln� 

dl11' iA Pig1ci1.
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CHAPTER ONE 

INTRODUCTION 

The greatest single factor that probably contributes to the survival 

of most Afican children has been the wide spread acceptance o! breastfeeding 

ns a nonnal wny of life by African women (Omololu 1972 a, b; Orwell and 

Hui:roy 1974; World llealth Organisation, WHO, 1981 and Omotola and Akinyele 

1985), However, over the past four decodes, incidence ond durotion o{ 

breastfeeding has declined in many developing countrio, particularly in 

the urban arena; and among the lower socio-economic closs (H
c

Cann et al 
--

1981; WllO, 1981, Olllotala, 1984 nnd Ogbeide, 1975). 

Growth studies in Nigeria and other parts o( Africa showed thot the 

growth velocity of exclueively brenat[ed infants were satisfactory when 

comparl!d to lnteroaLionol growth rcfcrcnca standards for ogos 4 - 6 11onths 

beyond which it foils below sntis{nctory levels; except those whose dietary 

intnkea were aupplementt!d wiLb other {oods (Bclavady J'. 1980; Watcrlow ond 

Thouon 1979; Jue� et al 1983; Whitehead ond Paul 1981 and Wnterlow et el 1980), 
-- --

Tht age at which br�aetm1lk alone becomes laodequotc as the oolc 

1aurce o( nutrionte for the ln(ont gre reportedly influenced by 1111ternol 

nutritional atetus vhich 11 eubjcct to individuol voriotione ond to tho 

child'• environmental condition. However, at same point in the in!ent'e 

life, c011plementory food• nro introduced vhlle br101tfeeding continues 

throuJh the •ecood yitar of the child'• lifa in mony trod1ticncl ACricnn 

C 

1ocl1ti11. (Prima 1987 41nd Aah(oq 1987, H Cann at!! 1981], 
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2. 

Complementary food, also termed weaning food, is defined to  be any food 

liquid, semi-solid or solid given to an infant or child in addition to 

breastmilk, However, the term weaning is used by dif forent people in 

different woye to mean different things. For example, it is used to indicate 

the introduction of foods other than breast milk or or formula milk and 

breaetmilk is slopped i.e. it signifies the end of a stage or feeding phase. 

The term weaning is derived from the ancient Anglosaxon word 'wenian' which 

means to become accustomed to aomcthing different. The Oxford English 

Dictionary definition of weaning hoe two meanings; one is to get accustomed 

to food other thon !llilk while the other is LO disengage or care from habit 

by onforced abstinence of counter attraction. Thie dictionary definition 

covered both eidl!B of the controversy eurrounding tho meaning o! weaning. In 

the etrict English sense, wooning means stopping breastfeeding, thus 

consumption of any kind o[ artificial milk 08 a replocemont of broostmilk 

1ndlcate11 a weaned child i.e. lho child hod been wonnod of( the breast, However, 

the uoivareolly ngreed practice .La not to stop brcoat!ccdiog, ot lccat 

1n our circllm!ltanco1 oo o dovoloping country, but to continue breast!tedin� 

•• long 81 our cultural, 10ciol ond pcrooool hobita will allow.

the weaning period 18 thus a period dur1n& which l.n(ant11 ore gradually 

introduced to o variety of non-milk [ood1 whilo the rtlntive importance 

o( br111tmllk In the diet declinoe. 

Br1a1tallk, unlll<t otl111r Coodll, laprove1 nutriLional atotu1 o{ 111(11nt1 

aot only b1cau1• o( it1 •xc1llent 11n1rr,y and other nutrient• blend but 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



3. 

also because it lessens the effect of infections due to its content of active 

anti-infective agents. [Goldman et al 1982 and Blau et al 1983]. Traditional 
--

--

complementary foods in most developing countries including Nigeria are 

described oa often being low in caloric density [Whitehead 1979; Kazimi 

and Kazimi, l979; Osuhor 1980; Akinrele 1966 and Eka 1978), low in protein 

content, (Ogbelde i;t al l98!>); ·contains llLtle or no {at {Nois11ith, -1973)
--

and limiLed In mlcronutrients (minerals and vitaauns). 

lL ls noteworthy to realise that during the weaning period, the child 

goes through Lhc phase of drinking to eating or semi-solid to solid roods. 

Host weaning studies reviewed were directed towards tho balancing of tho 

nutriC!nts of the wo11ning foods often co the dl'triment of consistency of the 

diet (Aklnrele and Edwards 1971; Keliku and Smith 1984). Studlea had shown 

that chlldrcn'a Intakes were of low energy even when fed J!.!!. libitum [Akinyele 

and Omotolo 1986; Zoithlin et al 1978 and Knnnwnti et al l973]. Bulkiness 
-- --

h1111 been suggesLed to be the inherent problem with our traditionol weaning 

dicta uking it very difficult for our children to coneume bnough. Bulk 

11 term illpllt� weight, volume ond vlacoaity o! the food, WeiRht ia on coay 

ao11urablo qunlity while viscoa!ty, a meaRure o( liquidity through aolidity, 

1, o rathor more dlf[icult quality to aoo1urc when comporad to walght, 

V11co11ty of cooked food• J.11 most a!!ected by dilution wJ.lh \llter but vorie11 

Yith dlff•r•nt ingradi1nta, nmounta nnd teaperoture of tht Cood1 (Church 

1977). A, food, bec01110 more diluto, larger quantitio1 o( tho food will bo 

required to provide n 1pociCiod a1110unL o! cnorgy. 
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also because it lessens the effect of infections due to its content of active 

anti-infective agents. [Goldman et al 1982 and Blau et al 1983], Traditional 
-- --

complementary foods in most developing countries including Nigetia are 

described oa often being 1011 in caloric density [Whitehead 1979; Kazimi 

and Kazimi, 1979; Osuhor 1980; Akinrele 1966 and Eka 1978), 1011 in protein 

content, (Ogbelde ,!:.! al 198>); contains little or no fat (Naismith, -1973) 

and Umiled in mlcronutrients (minerals and vitamins). 

lL is noteworthy to realise that during the weaning period, the child 

goes through the phase of drinking to eating of semi-solid to solid foods. 

Most weaning studios reviewed were directed towards the boloncing of tho 

nutrients of the weaning foods often to the detriment o! consistency of the 

diet [Aklnrele and Ed11srd11 1971; KeLiku and Smith 1984). Studies had shown 

that children's intokea were of 1011 energy even when fed ad libitum [Akinyelc 
-

and Omotolo 1986; Zeithlin et al 1978 and Konawati et nl 1973). Bulkiness 
-- --

hAa been suggested to be lhe inherent problem with our traditionnl weaning 

diote making it very difficult [or our children to coneume llnough. Bulk 

11 tttll impl1tB weight, volWllc and vlacoaity of the [ood. Weight ia on cosy 

moa1uroblo quality while viRcoeity, a �.,ARure o( liquidity through aolidity, 

J., o rather more difficult qUJ1lity to 111001ure whon comporod to wolght. 

Viscosity or cooked Cood1 i!I 1110et affected by dilution wiLh water but varies 

with difforent tngredtenta, •�ounta ond temp!rature of the food, (Church 

1977). A1 food, becomo moro dJ.luto, larger quantitioa of tho Cood 11111 bo 

required to provide o 1peciliod amount o! onorgy. 
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The lnt1:oduction of any food other than breastmilk to the infant 

carries the risk of decline in suckling psrticula1:ly if the food& are 

introduced very early. It is also a potential vehicle for the simultaneous 

introduction of infectious agents. The resulting situation of decline in 

suckling and infection is very well recognised and varioully described os 

weanling diarrhoea, weanling dile1111110 or suckling dilemma. (Toho 1970; Jomes 

1972; and Rowland et al 1978), 
--

Several factors ploy roles in the determination of time and type of 

weaning. Such factors include socio-cultural factors that ploy important 

roles in determining the dietary habit and nutritional status of any 

population group. lt is thus critical to atudy the culturally related (oods 

uatd (or weaning so as lo identi(y the baaia for lhe choice o! some foods 

(or weaning purpoaoe. Traditional weaning foods ore determJnod by local 

cuatoms, food Cads, available foods, religiou1 Coctors, econo�ic consideration 

and the oociol influences of [ricnde, relatives and inatitutional orgoni.sotiona: 

[Treuherz et al 1982; Brovn 1978). 
--

thorough understanding of local weaning proctioos ond traditional 

11e11ning foodA 11111 prov1do vital ln!or111atione lhal will lead to the 

developaont ol local hooc baaed 11onnins foods o( widor occcptonce locally, 

1to11ever, lherc cxial• gopt 1n ovailablc infonietion on locol weaning 

practic111 ,1nd tr1dltlon11l weaning !ooda Available in lhia p11rt o( Lhe country. 

o.alolu (1973) con••rvntlvely natl•nc,d th11t 7,300 children dlt 

annually or ulnutritlon in lllgeri• bo[or• the ng• o{ (our year,, 11hile 
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between 73,000 to 84,000 Nigerian children suffer from malnutrition at 

any one Lime. Dietary evaluation of Nigerian households showed that about 

three-quarters of rural households appear to suffer dietary energy deficit, 

which indicates lack of enough food to meet individual energy requirement 

[Collie, Oema and Omololu 1962]. recent studies in lbadon among the urban 

poor show that height (or age deficit wos prevalent among 29% - 50% of the 

children surveyed, (Omotola ot al 198SJ. The few published studies in tho 
--

area of child nutrition in Nigeria reviewed above only highlighted the 

mognitude and dimension of malnutrition among this segment of the 

population nutritionally most vulnerable to malnutrition. ln improving 

weaning dicta, nutrition education would have major role to ploy but the 

actual practices existing must be Cully undaratood before attempts oro 

made to modJ.Cy [eedJ.ng practices, ns well os the underlying economic and 

socio-cultural reason• (or them. 

OBJl!CTIVES: 

1. To explore nnd determine the weaning pattern, type oi traditional
weaning (oods And factora considerl!d in the choice of weaning {oods in
,ome nelect local government nreas of Ondo State.

2. To colloct and colloto roclpoa of local traditional wooning fooda in
use in tha atudy arena.

J. Dateraine the nutrient compoaition of samplea oC tradtctonol w1nntn11
rood• vith reapect to energy, moi1ture and 111.11cronutrlent1 content.

4. Formulate, •oao venntns dil'ta baeod on locally avollobla foods with the
intent of icprovlng th1 nutriont quality of ealocted rcclpc1 o!
veaolng (ooda.

Chulcal and biological cvoluntion o! the ve,ninR lliot1 10 compoundrJ
to a1c:1rtaJ11 their 1J�quncy !or ln(a11t/chlld {eelltna.
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FOOD HABITS:

CHAPTER TWO 

LITERATURE REVIEW 

A thorough understanding of the social aspects of food and food 

consumption patterns ia uae!ul to understand the nutritional situation of 

any group of people. Food habits ore the ways in which individuals or groups 

or persona in response to social and cultural pressures choose, consume and 

make use of available foods [Guthe snd Head 1945). The main functions of 

food in s society is for survival, however from the social point of view, 

the human body's need for (ood hee done much to shppo the society through 

all activities concernod with food production, distribution and utilization 

(Richards, 1939 and HRlinow1ky, 1944). Hnn does not think of his foods in 

terms o{ energy and nutrients buL each society decreed what was or is food 

ond whot 11 not food nnd what kind• of food should be oaten ond on what 

occassions [Lesch, 1970). People in 1111ny traditional societiea have 

traditional ways of classifying their food• different !aom the scientific 

cla1sific1tion of (oodft based on chemical composition or functional 

attr ibutoe. (LDndmon .!!E. !!.! 1983; Church ,!!E. !!.! 1976 and Cithagui 1980). 

SOCIAL r\lHCtlONS OF FOODS: 

Food• uy 1ervo aom1 or oll o( the following intor-rolotod functions 

1D any eoc:ietyi 

1. Gatlronomlc functlona:- Han, moat oCttn timea. tlllB food• for hi•

pl•a1ure1. The pl1111urnble qunlitioR o{ CoodP dPpond on the
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orgenoleptic properties of taste, odour, appearance, texture 

structure and temperature ns percelvod by man's senses. The 

pleasure derived from food is portly determined by culture and 

psychologlcol factors [Konwenhoven 1970). Tnste and appreciation 

o{ foods di{{er from one region to nnothor (Gibson 1981J. For exnmplo 

Europeans nre reportedly well known for their preference for soft 

(oode whlle A{ricon1 prc(ar to chow or hove granular taste o( rice 

eaters nR ngelnst the glutenoua taste o{ oomo other eocictioe 

[Den Uortog et al 1983). 
--

2. Foods (unction as a meaeure or Cultural Identity:- Foode may

e1tabli1h the cultural identity of o group of people for example,

through a mo1h of taboo,, obligations and food avoidances [De

G1rtne 1962). Food avoidances or tnboos in a 1ociety serve to

1how dlI(erenccs between various groups and 01 a mean, of cultural

identity e.g. the Ondoa avoidance o{ n particular bu1h rot, Okcte.

The diet, or atrict veget1r11ns, raetaCariana and other acct,

••n• to di1tingui1h auch grouping• from cha roet of •ociety

1111d give a {eeliog o! identity. 

J. Food• Po11es11ng Religlout or Kagicel Funct1on6:- Different eocietio•

h••• food, reoened for their 1111gic1l or religious fuoctiooa. ln

folk aedicin�s, food 11 cone1Jered to have 1peciftl prop1rtie1, for

e--.,1•, the avoidance of certain food• during pregnancy, e1rl7
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lactation and oven weaning because of their harmful properties 

(Sokr. 1971, Ogbeide 1974: Gupta and Sharma 1980). Most traditional 

religious ceremonies have diatary regulations ond foods of particular 

type (s), prepared in particulor ways, are used in the service of god. 

4. Foods as Heons of Communication:- The universal perception of

flfric11na ii& being very hoepicnble is not unconnoctod with their

ways o[ entertaining visitors or strnn5era. Foods o!!ered to o

visitor mny puc him nt onse nnd thus Cacilitnte communication.

Exchange of foods during social or cultural functions sometimes

have elements of strong competition when the type and siie of meals

exchanged are considered, In situations when most m=bers of the

fllllily go out to work outside the home end only come together et 

• meal time• euch meal times allow them opportunity to diecu11

mutual iaauea, as it 1s often the case in highly industrioliaed

cocmuniti•• (Cibaon, 19811.

s. Food Aa An Expre11ion o! Economic Statue:- food has long been

recogni1ed •• A meaaure of wonlth or •tntuc. Ko•t culturo• hnvo

reCOKnlaed proatigo food, 114inly reaerved for epecial occ111ion1.

The incr•••lng contact 1mon1 countrlea, urbon and rural 1ocietie1

wa1 led to tho atipatizotion 0£ Ioraign Europ••n food, •• prett1ge

food, in 11!11 lndu1tri1111Led countrlee (Church tl al 1976 11nd tidt
--

11!01. Such foodp nr• hl&hly r1fJned nnd lndu•trlally proc:ca1ed.

!Painter 19721,
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6. Means to Exercise lnflucnce and Power:- Food can be used to

exercise influence and often people in control of food supply

also control such societies. In the pattern of household food 

distribution, the head o( the Camily, often the father/ gets the

best part and lion shore of any available food. In rl?cent history 

food aid to poor countries ore often bnsed on political considercation 

rather than need. Sometimos food supply as a measure of trade aro 

o(ton not dono on ccono01ic considerotion olonc but with a colour o! 

pol1ticnl or 1dcologicol influence £or example, economic aonctions, 

tho wheot cri1ia o( U.S.S.R due to llmcricos withholding of wheat 

supply tbu1 cou1ing scTioue shortages in the U,S.S.R. in 1986 

during the cold war era [Amllrtyo Son 1984], 

E.'N1ROl!'Mf.NT AS A FACTOR Ill CKlLO NUTRlTION 

lhc choice ond use of availoble (ood1 hove an ec:ologlcnl component 

termed the onviroru:ioot. The diet of any co1111Dunity ia closely related 

to its ecological iont among other considerntlons. (Annegers 1973), 

DoDeatic•tlon of pl•nt is o(con in rotpon10 to the natural oco1yAtem

1.1. either teed culture o{ tht drier region• end the root-tubtr• 

culture o( the core humid r1gion1 (Harri• 1969; Food and Agriculture 

orgei1ntion o{ the United ttntlon, FAO, 1970), rlont domeaLlcetlon 

often le•d to dependtnce on • 1lnglt 1t1ple 1uch •• rice, aalit, c111av1,

JIJUI or pl•ntain, Howav,r, if th• 1t1pl1 or th• coaaunlty 1• poor, 

iD ctrtAin rwtr1ent,, nutritionAl de(iciency uy re1ult, For e•n•rl•, in 
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the forest zones of Nigeria with root and tuber culture, the diet 

is chorncterised by deficiency of protein and riboflavin [I.C.N.N,D. 

1967}. Dif{erences may be found between vorious communities of the 

same ecologicol zone (e.g. in food distribution, food ovoidancc, 

infont feeding) which may result in different nutritional problems. 

The age long bolonco between the com111unity and ita environment is 

being diRturbed by cxternol {actors. Populotion growth, urbonisntiono 

ond changes in crop syatom ore othor factors known to influence Cood hobits. 

Fig. l, 

Phyeicol Environment: 
Urban/Rural lhlelling 
Roads 
Cooking Utensils 

11 

Natural Environmt:nt 
Blotic Abiotlc 
Flora Cliaate 

Fauna Topography 
Soil 

FOOD HABtT 
OF A COHMIINITY 

FJg. I: Kaln deteniinnnt1 of a comunicy'a food hAblt 
(Sourcel Den Hartog and Van Staveron, 198)), 

Social Environment: 
Land Tenure 
Food Production system 
Harke ting 
Purchasing Power 
Cultural pattern 

Ill 

Population: 
Co11po1ltion 
Birth 
Crowth 
Hortelity 
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Fanning System: 

Fanning in most parts of Nigeria is  characterised by production of 

food crops for household consumption and sole i.e. subsistence farming. 

FAO (1970) estimated Lhot 6�% o{ the food consumed in Africa south of the 

Sohora 11as derived Crom subsi1tonco (arming. However, cll8h cropping is 

no11 procticed in moat ports of Ondo Stace and money hoe now beco1Do o 

noceseity in moat rural areas. The cash income in moat coses is often 

used {or non-food purchoeoe e.g. payment of taxes, levies, school fec11, 

dowries, weddings, burials, purchase of radio sots, bicycles, motor cycles, 

televie1on 1et1, cigarrete1 etc (Kraut and Cremer, 1969]. The economic 

development in rural areas chat lends to cash cropping and amrkecing may 

and it often has harmful aide cf!ccta on nutrition e.g. the replacement 

oI labour intensive food crop• by food crop• requiring lo1s labour but 

nutritionally inferior and replacement o( food crops by non-(ood caah 

crop, {Lipton 1977). Such aide o(fcct• include the dcpondonce of rural 

hou1eholds !ood supply on irregular wage, or monetary r,turn• and on food 

urket fore•• of d1und and 1upply. 

C.eh cropp1011 weaken, the: eocJ.o-econollic atatus o{ 11011en where

agricultural fxtennton t• directed to ca1h crop, ond 1101t often to aoo 

IFAO, 1979). 

�llfC FUEL SCAlCltT: 

ni. ef feet ot lh� alt11ration ol balance of c-.inlty and enYlronMnt 

mJpt o<>t be JJmlt�d to 111trgln1l food 1upplle1 alone par1tcul1rly lo the 
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poorer households but lllight slso lead to low income, rising cost o! (ood 

and diminishing source of cooking fuel [PAO 1981]. Most rural dwellers 

depend on firewood os the chic! (uel !or cooking (Eckholm l976). 

Population growth which is for outpnclng the growth of new trees portends 

nutritional consequencies for the pooror households. Fuel scarcity may 

result which will in turn may result in longer scorch for firewood in rural 

nreas, o task once dona with little difficulty !Eckholm 1976]. Firewood 

scarcity will be n burden to those that ore to scorch for firewood i.e. 

women nnd the young children. On the other hand, scarcity will incrcose 

the unit cost o! available firewood which will increase the coat of cooked 

(oode or reduction in frequency of consumption of cooked meal• (FAO 1983 

and Lunven 1983] or it will increase dc£ore11tation with consequent erosion 

due to lack of vegetation cover (United !lotions £nvironmentol Programme, 

UllEP, 19891, Lock of vegetation cover will endanger food production due 

co lose of top soil nod arabla lond resulting Crom aroalon (UNEP 1989), 

Altcroetivc (uel aourcea 1uch oa keroaine or buta goe are lncreaaingly 

••p1n1!ve for (aa11111 tn r�ral ar,,a uaed to collect1ns firewood !or no

COit, 

lfffUJOICE or URBANlZATIOll OIi FOOD HABITS: 

Urban1utton I• the 1101t draaatlc and !undoaental 1ocial [orce leading 

to cbaogcs 10 developing countrie1 vith ujor J.apacl on nutrition, The 

deflnltlon11 of vhat con,tltute• an urban area 11r11 uny. Th• Unlt,J Nation, 
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defined it in terms of population size of at least 20,000 people and 

occupation, non-agricultural (U.N. 1969). Rapid population growth due to 

high fertility rates and migration ls greatly altering the demographic 

structure of tlie population [Arriogn 1968). Urban environment affects 

{ood habits and dietary patterns (froedmon l973) becouse all foods have to 

be bought ond time for lengthy troditionol food preparotion is not Always 

available. De Corine (1969) elated that urban food habiLs depend initially 

on traditional food habits and lotar on new Influences. Urbanization is a 

two-woy proco11, not only do people migrate from the rural areas to the citie 

but also outvord 1preod of urban influence into rucal areas [Anderson 1964: 

Cutkind 1974; Omotola and Aina 19911, tl.lgration of young able bodied 

people fro11 the rural areas also lead to reduction in fan, labour that 

tran1lote1 to eubatontinl reduction in Coad production in rural areas. 

Urban influence could alao lead to shift in food crop• production aolctly 

coont (or urban 11ork11t1 ot the exponec of food crops Cor the farmer• family. 

The close ties that exiet between urban iaigrante ond rural dwcllcre [Adctpoju 

197� and McC•• 1975) 11rv1a aa influencinB chnnnel on the way, of life o!

the rural dweller• which includes !ood habite, toetc and attitude. 

SOCIO ECOl,OKlC STATUS AllD FOOD HAIIITS: 

ln urban areal, ono could eoeily dl1tingui1h three 1ocio-oconoalc cla1101

vlth ••eh class h11v1ng ch1racterl1tlc Coad and nutrition habit1. 
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Socio Economic Claes 

I. High:- recognised omong
traditional orietorcrot,
high-ranking civil servant
and lop monngere in
induetrlee.

2, Hiddlc:- rccogn!sod among 
profe11sion11le, lower civil 
servante 

3. Low:- racognised among
labourers, other rank•
and unekillod workor11

Tabla I: Typical !ood habits among urban 
developing countries. 

Food Habits 

High intake of energy, protein 
(ot and sugar. Lorge intake of 
highly refined foods, imported 
induetrlolly prepared foods and 
convenient foods in tine, coos 
end bottles. 

Comblnoa olcmanto or high and 
low 11ocio-cconomlc group food 
habits with II stronger tendency 
to emulate the high group. 

Lower intake of energy, protein 
!11t ond sugar. Monotonous rood
consumption, Low intnka of
imported foods or indllstrially
produced and processed foods,

socio-oconomic classae in 

The proportion and 11b1olute number of people in the high and middle 

,ocio-econoaic cl.41•0• ore 1111011 but they exert a strong in(luoncc on !ood 

econoalca o( the ccnmnun1L1ee parLicularly their decaand (or imported foreign 

foodD, (Bri••tDU 196J). Hony of th• differonce1 in {ood habit• found ocong 

th• three •oclo-econoalc clu1e1 o! the urban area• are 1110 round in 

rural are•• with d1•t1nct aoci•l cl•••••· How1ver, thi• doe• not senerally 

apply to rural traditional ar•11• [Don llertoJ ond Staveren 19831, 
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Income: 

Income is a mojor (octor that in(luence food hobits and nutrition. 

Several community bosed studies confirm thot malnutrition ls concentrated 

among the low income groups (Simmons 1976 o and bond lledayet 1971). 

Significant increase in inco11e o(ten result in purchase of more expensive 

Coods thot mlght be or lea& nutritional value. lt moy also result in 

chonge in dietary hnbit1 auch as change from starchy staple• to meat, Cite, 

sugars, (rults and vegetables. In a Sri Lonkn studies, illlprovomont in , 

income only hod o modest effect on rood hab.its (Poleman et al 1973], thia 
--

obacrvotion mode the outbora to conclude that long tem iJDprovcmenta io 

nutritional status will dopcnd on o footer rote of economic growth. 

Household Size:-

llouaehold 11ze influence, food habits and nutrition particularly in 

poor bouaeholda tbot depends on caah for food purchaaea. Quioguo (1969) 

ehoved that with increase 1n family size, consumption of food of oniui 

origin decrcuea and at.plo foods ora reploccd by cheaper once or decrcaaed 

tn quantity a1 well, Protein and dietary energy lntnke per htnd uy 1110 

d•crea1ei. 

FOOD TABOOS (FOOD AVOIDANCES): 

Taboo• or food avoidanc•• influence diat,ry pattern, and nutrition 

within the houathold, food ,vo1J111co1 could be p1n:uinent or tci:iporary 

ldt Carlo• 1961), lt 1n coru1td1rcd pcniencnL when euch fo<>d• say n�•er 

Ille c!Jll8uaNI wbll� 1,sporary avold11nc1 orpl1111 to lndlvidu11l1 durln11 c�rlaln 
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periods within lhe persons life cycle either birth, prcgnoncy loctntion, 

childhood or vorious diseases or illnesses. Most temporary food ovoidances • 

concern the vulnerable groups, pregnant nnd lactating women, in(anls and 

children during periods of weaning and rapid growth. Temporary food 

ovoldnnces moy hove signilicont consoquoncea on the individuals porticulnrly 

if ovoidnncos tokos place during critical periods of thoir life cycle. 

Temporary food ovoidancoa ore often the kinds that will deprive the 

individuals of nutritionally voluoble foods such os moot, !iah, eggs, 

vegetables, eugor or oil [Ogbeido, 1974 and Simoens, 1962]. Pemanant 

(ood avoidances in contrast have little effects on the nutrition o! the 

individual eince moat avoidances generally involve whole population ot 

group o{ individuol• o.g. pork and tho Hu1lii111; Okcte (bu1h rot) and the 

Ondoe. 

DYNAMICS OF FOOD UABlTS:-

Th1 (ood habit• And dietary pnttern of a eociety nre never atatic 

but ever chnnging with changes in eocio-cconomJ.c ayatem, Ooe major aspect 

of the dynamlca l• the dl!!u1ion and ncceptance of Cood crop, and oniu1 

throughout the vorld (Hiehoff l967). Holze, ewoot pototoea, cocoa, ca11ava 

1roundnut1 vere reporled to have originated frOtD Accric• Rnd introduced to 

Afr1c• through A1la, Th1a1 food crop, are aaong the 11t1Jaot•d 501 of 

toul food crop, {ound in Africa that have their ori5in in th• Aa1rtca1 

(I •11 19)7). Gou of the•• nev food• have heJ conoiderablt influence on 

• l•tlet 1n which th•)' have been accepted. lui1e va, untll r�ctntly

f r the po<,rer 1ectlon• o( th• Hodit1rran,1n 11orl•l)' (Chlc\. lf6f), 
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Acceptance of bread in Africa and other non wheat producing areas further 

a-test to the dynamics of food habits [Young 1973). Bread and other

wheat products enjoy wide acceptance because of urbanization and the need 

for time-saving Coods and the high presence of people with bread-eating 

habits. Food hobita change could either be (or better nutritionally or 

vorec by external influences or by modification Crom within the society. 

Change ln Cood habits 111 generally induced by 111ojor agencies, government or 

events ench vllh its own objoctlves ond methods (Latham 1972), High demand 

Cor ccrtoin foods in o community is not likely to be reduced by nutrition 

educotion alone but by other 11trotegie1 in combination with nutrition 

education (Colby 1964). ln moat nutrition progrolllllloe, focc-to-faco commuai­

cetion ls the method o( choice with awes education methods being of rel11cive 

insignificance [H4noff 1974 ond Parlato 1974). Me11ogee given may 1ometime1 

contlict with tho11 of different ogonc101 given to the eomo target audience 

e.g. health, education, agriculture, community development etc. (Dovey�

111 1969 I.

Pll'fStOLOCtCAL FACTORS 111 INFANT NUTRITION: 

n,e •&• at vhich various function• end or,tana of the newborn reach 

au[{1cltnt ucur1ty to allov for tht introduction o( 11111-aolid foad1 vilh 

out producing aotobolic, aechanical 1nd 1-unaloglcol adverec eCfect• arc 

other J..aportant n1pecta of veanina, Accaptab111ty of I dtveralCltd dl•t 1• 

aa17 an app•ct. The 111 of introduction oC v1antna Cooda •hould drpcnd 

,.,tlJ on tb• dewelop11�nt of tht functional ability of the 11etrc>-lnt•1tinal 
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tract (g.i.t.) as well as on the maturation of mechanical factors necessary 

auch as chewing and swallowing. Other considerations are behavioural, 

psycho-social, cultural and the types of weaning foods available. 

The types of weaning foods to be given will depend on the presence 

of appropriate biochemical pathwnys for digestion, absorption and utllizntion 

o! each nutrient contained in such diet. The quantity of the food will 

depend on the digestive and abeorptivo capacity of the g.i.t. £or different 

subfltrates which in practical sense doponda on appetite. However, tho 

primnry dete1111lnant o{ when to woon will be nutritional as well as 

behavioural. 

CASTRO-lNTESTlNAJ. TRACT DEVELOPHE?lT 

Morphological evidences show that the apparatus for taatc ls fully 

developed by the lbth week of {etnl life !Bradley 1972; Hurray and Hurray 

1970) and the ability of neonates to taste ls active at birth !Crook 1981).

Swallowing behaviour was docU111entod in hu-.nn foetus at 12 �cok while 

the three phaeee oC 1w1llowing ware reported possible It birth (Cryboak.1 

1965). Swallovlng 1• ueually div1dtd Into three ph•••• namely tho orol, 

pharyngeal and eeophageol phaa11. ln the neonotaa, the latter two ph11e1 

vere not well co-orJloated until a(ter tht lit 48 houre •fttr birth 

[Crybo1li 1965). Tht functional length o( the ••ophng••l aphlnct•r dovalopa 

progreo1lvely (roa birth to 6 110nth1 but it 11 functionally affective at 

blttb ISarur 198)). 

T� at h rttelve11 rood. 1tore1 ll, roduc,a aolJd• lO Cln• rartltl .. , 
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and regulates delivery to the duodenum. Gastric emptying depends on the 

si:1.e of the opening of the pyloric ond the differences beLween intra-gastric 

and introduodenol pressures, (llunt !.!:. !! 1968I. Th11 rote of e111ptying of

the stoucl, also depends on the distension of tho atomoch, osmolality, 

consistency o( the meal in the sto111och, presence of fat and acid in the 

duodemum, (Cook 1975), Coetric motor ore active ot birth (Covell 1981] and

thl!ir activity depends on the nature o{ tho 111001 i.e. liquid, semi-solid 

or solid, 

Bnsal gnstric ncid secretions occur within {cw minutes after birth 

and grndually increnae over several hours co ranch levels near chose of 

older children os shown by studies o! Euler !E.!! (1977). CseLric acid

accretion increneo {r0111 [ow hour, after birlh till about 10 doya (Agunod 

!!. !! 19691, decreases cheroa(Ler up co JO daya [Christie 1981 and incro••••

eovcral £old• progrcaaively thereafter up to 24 weeks when the stoll4ch 

,ecretory capacity approachee the lower limit for adult• LCrond .!£ � 1976), 

Peptic activity ia ehown to uiet by 16 week, of Cetal ll(e (llerner

19•8 and K1tne tt 11 1927). P1p,in aecretion pnrallol• gaatric acid
--

,ecretioo reaching adult level• by 18 montba (A�unod .!£ !! 19691. The

,ecrttion of 1ntr1naic C•ctor in the aa•tric Julct at birth r1•cho1 50% of 

adult level• vh1ch progr1a1ivoly incro••• to roach adult lovela at J contha 

of the iofont• lilo (Aaunod !! .!! 1969 and Rqdho _!! !.l l9b7), 

Llng!JSI lip11e activity ie reported to e•iat ftt 25 veek.B or Cetal lif• 

aad ttM Jive) rtache• adult 1,v,la al birth lll•mo•h !!. !! 191111, 11 l1
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believed that the occurence of lipolytic activity in gastric aspirate 

II resistant to low p compensates £or low pancreatic lipase ondbile salts

secretion during the neonatal phase. 

The small intestinl! mode up o[ the duodenum jejunum ond ileum are 

completely Eorml!d with all noccesory a11oto111!c structures to about 75% )ldult 

length at birth (Siebert 1980). All 1nlest.1nol entY11188 are octive at birth 

with some of them exhibiting occlvity ae early as 4 - 5 weltka of fetal li!e 

[Auricchio�!!.! 1965). Active transport mechanism o! nutrients across the 

gut lumen arc demonstrably present ot both the Cetol stage and at birth 

reochlng about 2/3 of adult published voluee ot birth [McNc!eh _!!! !!.! 1979)

(or gl11co1e and neutral amino acids. Aboorption of fructose, dibasic ond 

dicarboxylic amino acids and oligopeptides ore unknown both at fetol stage 

and at birth but abaorptivo moc:honiema for them hnvc been report.ell to be 

fully developed at 8 months poat partum [Ot Bella 1979]. 

The pencroa, ia Cully developed ond Cunctional at 20 weeks of geetRtion 

au 1hovn by th& 1tudie1 or l.llito !_! !.! (1974) vhilo pancr,otic onxymoe 

excepting &11ylo10 arc datactoble in mo11aur11blc quontitiea at birth [Tract 

et al 1973). However, Cev week• after birtha(,11ayln1e becom11 barely 
--

detectable 1ncr•••1ng rapidly vith othar pancreatic onxyma1 progre11ively 

vlth age till 2 - 3 7tar1 or the child'• •ite (Zopp1 _!!! !.! 1972), 

There ore •vid1nce1 oC 01rly 1ynthe11• end pr11tnco of bile actd1 in 

lhlt gall bladder of th• fetu1 froa 22 veeka 8•1tetlon (Bongtov1nnl 196S). 

beeer, tbero npp••r• to be a period ol ••cr,tory rallur, durlni the lat 
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2 - 3 weeka post partum as evidenced by intcaluminal bile salt concentrations 

(Poley!! Q 1964 and Watkin� Q 1975]. This observed secretary failure is  

postulated to  be physiologic cholcstoeis existing at  birth, (Watkin 

et al 
--

1975]. 

ln summnry, the incrensing digestive nnd nbsorpLlve copocities noted 

in the Cirat yeor of childhood nrc mainly due to argon growth ond development 

rother thnn ony other roosone, 

Gaetro-lnte1tlnal Tract Functional Capacity: 

Carbohydrate Digc1tion and Abuorption:-

There ore evidence 1n literature t o  show thot there is (unctional 

lactose in1ufliciency in infancy up to 2 months poet part11111 which decreaeca 

thereafter (L1fachitz et al 1983 ond Dorr et ol 1984]. This in1uf!iciency 
-- --

1a po1tulatcd to bo duo to tho !ceding pattern• ond rote o! gastric 

e111pty1ng (l!arr .!!. !!. 1984). However, in c:ontra11t to lactoeo, 1ir.eable 

anount11 of c:ooltod atarch ia reportedly well tolernted at birth even though o<­

uyl••• activity ii lov at blrth (De Vizio � J!.! 1975). Reeulta of balence 

etudl•• ehov thot l aonth old noranl infant, vere nble to per(ectly 1b•orp 

IOg/day of cooked vhe11t, corn, tapioca or potato atarch ond up to 40g/doy 

of cooked rlc:w 1tnrch (Auricchio et al 1968 end De V17.l• et Al 197S], vith 
-- --

blgh co-efficient of ab•orption (>97%). Th• high 1baorptton co-e!Clclent 

11 due to great efficiency o( the duod1DJ11'1(·••1lo11 and colonlc bocter1•1 

feraentatlon vJth latter rath way aa1u:.lng areal laportance vh,n the 

car hydra I• tiecoae• aore cOllplrti. I lihulaan ,!!. .!! 1981 I, 
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Protein Digestion ond Absorption:-

'Functionsl cspscily o[ the newborn gut to digest ond absorb proteins 

cannot be evoluoted from bnlonce studies unlike corbohydratee and lipids 

because of endogenoue protein secretions. llowcvor, o Cow conolusions were 

drown (rom ovoilnble studies thot during the first wook of ii(e, the upper

limit lo protein ingestion is unrelated to gut functional cnpocity but to 

the immaturity o( renal excretion o( nit rogen ond though pnncrostic typsin 

secretion is not Cully developed till about 2 - 3 yoora of age, it is almost 

suf(lcient Crom birth [Lindberg 1974 ond Schmitz et ol 1987), Protein 
--

supplement can bo introduced ot ony time ond lovol eubject to renal capacity, 

However, there 1• the risk of mlld �lgeetive eyaptome manifesting os loose, 

(oui-&��lling putrefactive stool 1£ gut absorptive copocity 11 exceeded, 

Lipid Dibcetion ood Abaorption in Infancy: 

8olnnca atudies had b11en used extensively to aeeess the functional 

cepaclty of lhe infant gut to obaocb £at. Somo of the reault• 1hov that 

th1c1 11 obligatory fat excret1oo in (eocee that amounts to lR/day [Cotton 1972) 

and lhare exiet pbyaiological fat aa11labeorption even when (ed with h1111An 

allll 1n both full tera and pcctcni in{ont• {RCly !!. al, 1982), 

Uavrver, thie oba1rvnbl1 ulabeorption di11pp1are at 2 DOnlh• o( aa• 

vbcn Jjpld abeorytlon co•e(!icient reach•• 951 and over (or brea1tailk vhlle 

cov'• alll: (al l• poorly ab1orbed vlth a co-1(flci1nl o( 111• than 90X 

•••n at thr•e aonth• of at� Jn full term b1bltt [Fanion et al 19701,
--
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Evidences from literature show that the molabsorption is probably o 

[unction of type and amount o( fat ingested [Willirunson � .!!! 1978 ond 

Signor�.!!! 1974). After 3 months post portum, physiological ateatorrhea 

(absorption co-e([icient < 70X) le only observed when fat intake is oe high 

as 5 - 7g/kg body weight/day and composed of butter[ot (Fomon et al 1970). 
--

In conclusion, grnduol increase of ingested f11t ot weaning ehould hove no 

odvorso affect nor their origin hove such e(Cocta. 

Renol Function in Infancy: 

Tho functional cnp11city oC the kidneys in in[anta and newborns is much 

lover thnn in children and adults (McConce, 1962; Rodriguez - Soriano 1987].

ln most o{ the studiee, neonotol and in(antilc renal functions were 

compared vith adult standard value& with correction Cor weight or sur!ace arue. 

Under1tonding the qunntitacive l.lllit11cion of the devciopign kidney is 

iaportaal ao as to keep the nutritional load within tolarable limitl of the 

infant• kidney. 

Anatnic and Functional Development: 

Th• hu:an kidney develop111ent begins by the Sth week o( ge1tetion 11nd 

11 cc=plated by th• )hth week. At tho end o( lull ge1t1tion, the kidney 

poa1111t• n lull c011rllaent o( about 850,000 - 1,000,000 ncpbron1 par kidney 

[lodriguoz-Sorlano 1987). Anatoalc aatur11tion o! the kidney h•• been 

reported to be drprndent on the ntre and htatologlcal 1pptaranc1 o[ th• 

11-rull and the elte and di1po1ition oC the tubule• [F1ttel'lllln ,!.!, � 196)), 

o.rtq 1nra .,, tbere r.ai1t preponJ,rance or 1loaeruli over tubule• how v�r • 

., ,r•lt• gl0Mruli/luliule11 ratio Jeer••••• d11rln11, �rovth •rrroathh111, 
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adult valuoe lFettormnn ll !.! 1965). Functionnl copncity studies show that 

the infant'& kidney malures both morphologically ontl functionally during 

the let yeor of in[oncy (Guignard 1982 ond Spitzer et al 1974). The 
--

glomeruli filtrntlon rote (CPR) la dependent on the hydrostatic pressure, 

osmotic pressure which is lhc opposing pressure, the permeability of the 

glomeruli membrane nnd the totol {lltrnlion oren. The GPR ia low in the 

firat [ew dnye of life but increoeea aLendily oa the boby grows older 

reaching about 2/3 of odult levels nt about J months of infancy (Guignard 

1982). Thus infants nt 3 month• nnd above could tolorntc wider amounts of 

voter ond solute in rcaponec to the morphological nnd functional maturation 

of the kidn1y. 

Tubular reabsorptive capacity of lnfaolB kidney studies revealed that 

the reabaorptivc capacity arc lov vhan compared with adult valuaa and 

(Rodriguez-Soriano 19871 much lover than gloaerular Cunctionnl capacity. 

loapite of the renal 1-turity of the young infant'• kidooy1 1 thoy 

are atill capable of 1a1tntaining normal internal environaenl given 11pproprlate 

dietary 1otako and 1till uiotain noraol growth, Uowovor, when dietary 

Intake 11 Inappropriate or when growth aoaboll1111 ill ailaing then the 

dev1loplng kldo171 1aail7 oxperianco ovar-lo-d of 1oluto and vat•r 

rctulting in retention of ,xcrotory producta. Hott of tho r,nal l1aitation1 

ar• coaplttel7 ov,rcose (roa after aia conth1 o! in[1ncy eaceptin11 the abllllJ 

t� b.lladl1 ,ait IOJtd laoJrlauez-Sori1no 19871, 

•
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BEHAVlOURlAL ADAPTATION IN WEANING 

Suckling or chowing and swallowing ore all necessary prelude to 

digestion and absorption of food by the gut of the infant. Suckling 

involves o learned process inltloted through non-nutritive suckling to 

nutritive suckling 11hilc che11lng, on essential skJ.1111hich infants must 

acquire to 011011 for progressive introduction of solid foods proceeds 

aw11llowlng !Cryboaki 1969 end Wolf 1972]. Obeervationol studio, ehow that 

noonntea exhibit extrusion roflox when apoon l a  introduced into the 

anterior part of the mouth. This behnviour change• by 4 - 6 months when 

apoon is introduced with the tongue depressed to accept the food into the 

posterior part oC the mouth end ie swallowed. At 7 - 9 month• post pactum, 

rbytluaic biting movement is obaorvod even in the obsanca of teeth (Herbst 

1981). Illingworth and Lister (1964) showed that the child's ability to chew 

11 part o{ a developmental leorninR proceao ,uggeativo of o critical period 

of develop=ent during which infant• can nnd must learn LO chew. The atillulue 

to chew 11 ln[luenced by the texture, tnatc, nail and appcoranca of the 

food whlch tn tum af{ectl the phnrhyngoeeophageaJ. £unction of awallowlng 

IGrybo1li.l 1965). 

t,11TJ,1TIONAL FACTORS 111 WWlllG 

Nutrient& reco=:::irnd1tlon for healthy infant• au1t take into 

c:�lder1tl0ll eeveral (actors 1uch aa the di!ferential grovth rat11 o( 

iafante vttlch 1• partly ln[luenced by nutrition and partly by envlrunacnl, 

111111• 111 al r1cc;i:Mnd1tlon1 ,ra 11(1, 1ufflcl1nt and rr1ctlcal for 1l1101t
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nll healthy nornal infants, they may be excessive or deficient Cor a Cew. 

Energy Rcquirements:-

Energy needs vary according to ngo ond weight !or Cull tem 

infants in the [J.rst yenr of life. lloonotol energy requiromonts ore 

comporotivcly lower on unit weight basis bocouso tbo body contoin, more 

mctobolicolly J.noctive water thon in lotor life oe the infant begins to 

change in body composition (Dorncee 1985), The United States of America's 

Notional Academy o! Science - Hotionol Rosaorch Council, NAS - NRC, (1980) 

recomended on ovcirogc of llSkcol/kg/doy for the first 6 months and 

105kcol/kg/doy (or the next 6 month• of in[oncy. Wide d!Cferencen hove 

been (ound in energy inlnkea of J.n!anta fed either breaetmilk [Dewey et 
-

!! l982] or Coniulo fed [Stewart l981], Dowey E! .!!! (1982) found on overage 

e11ergy intake o{ 107kc11l/kg/d11y nt one month in breastfed J.nCents which 

declined to  8Sk.c:al/kg/doy at 5 - 6 month• while Stewart (198l) found a 

range of ,norgy intake• of �6 - 152kce1/kg/day in hie group o{ formula fed 

in!ant1 etuJJ.ed at) month• interval with total average energy iJ\takc 

declining alowly vith increaeing age. 

1/hitehcad et al (1982) in their Cubridgo 1tudio1, cetiaoted 1n£aot'a 
--

energy oted !roa periodically De11ured breastmllk intake• to be 104kcal/ 

kg/day on the average !or boy1 at two month•, 97kcnl/kg/day nt l month•, 

91'1.cal/kg/day at 4 110nth•, 89 at S aonth1, 87 at 6 eontha and 89 at 8 aonth1, 

1�1• 1tud7 t�u, concluded thot bre11tnilk •• the 1011 food ia adequate (or 

u11 lnf1at up to 6 �nth1, Th• requlrecont (or 11rovth 11 • 1111b,tanti1l rart

& tal • 1r11y r•qultneot ln young lnlante [FA0/11110/llh'U 1,e,1, 
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Caloric utilization are influenced by such other (actors such as temperature, 

specific dynamic action of food (digestion ond obsocptioo) ond infants 

activity such oe crying [Payne!!.!!! 1971). 

Normal growth le usually aeeoaeed in relation to reference growth 

standards of 1o1hich the Notional Centro !or Health Stotlstice, IICIIS, 

reference figures oro widely uaed though moot countries hove developed their 

ovn raferenca figuroe (llnmill 1977, Tonnar ot ol 1966 ond Jonas 19711). 
--

Growth roferonco (iguros only indicate overage growth for the group from 

which the figruea were derived. llowovor, deviation Crom the moon of one

aet of Clgurea doe, not neceseorily indicate abnor1111lity particularly iC 

the children reviewed have different environments ond nutritional customs, 

Thi• ls particul11rly true in early in!oncy 11hon growth i• oo rapid and 

infant• follow very different growth curves different from the reference 

standard• and yet appear veil ond odequotcly nourished (Whitchc11d !! !,! 

1984), ln a review of aixteen etud111 of in!nnt1 energy intakes, Whitehead 

et al (198l) concluded that total energy J.ntoke1 Crom milk ond solid• vcre 
--

lover than tho1e recomtnded by the joint FAO/WllO Ad hoe expert committee in 

1973, 

Jnl1nt� art eble to adapt to lover energy intake• particularly during 

ve11nin; by reducing 1pontoneou1 activity. Th• importance of activity and 

tM need o( lnfanl11 to keep van, ,ra relevant to the ability of infant• to 

adapt to thtJr nutritlon•l envlron:tcnt. Child rearlna rractlcea could 

aodJ(y .. tabollc need, eo ae to epar1 nutrient, for r,rovth, Ollololu (1,12)

1 aa,nrat I"• atu1l:,111 of en,raJ lnt1lt11 of Infant• at hna• and tho11 ln 
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orphonage observed that home based breastfed infants thrived on very low 

energy intakes of between 57 to 5lkcol/kg/doy from fourteen days to ninty 

days while those raised in orhanages could not be supported on such low 

energy intakes. His explonolion was thot those studied at home were 

1.1rapped ond strapped to thoir mothers bock• from morning till night And kept 

worm by the close proximity to lhcir mothora bodioa whilo effectively 

preventing theni from moving by tight wrapping. Thus anorgy naod to keep 

warm ond activity ware vary low ot home unlike in the orphonogo whera 

infonte were nursed in cote thot wore cooler ond tho infonts were free to 

move (recly in thoir cots thus more ancrgy woro roqulrod for hent production 

to keep wot'lll and activity. 

Energy requirement• were met prim11rily by c11rbohydr11tcs ond Cot though 

protein ingested may be ueed for onorgy particularly if the other two 

dietary @nrrgy sources are l11111ted. Energy requirements !or maintenance 

takce precedence over protein nccde for growth 1( cnrbohydracoe or fat, 

are lillited. 

Infant atudiee from most developing countriae ehow thot braoatfcodiJlg 

la a unlv•r1al practise and when other foode are introduced, aother1 do 

not atop their babiea 1uckling Crom tho brooet (Omololu 1972 o ond b: 11110 

1981 and o.>tola et al 198SI and can thus 1u1tain milk production o! about 
--

t,OOal/day ror the tir1t year (Whitehead!,!!! 1980). 

Thi• level of breaetallk production provide• nearly all the protein 

MeU of tilt baby in the flral year. llov,vsr, 1uch production level will 
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not be adequate to meet energy requirement thus energy will be the most 

limiting and energy dense eomplimcntory rood will be required from obout 

six months of ln(oncy. 

Protain Roquiroment 

Mature human milk protein content hos widely bcon roportod to be 

adequate to maot the protein requirements of hoolthy infonta for the first 

yeor or life provided brenstmilk intnko continue un-interruptod ond with 

slight reduction in volume over the year (HcLnren, 1974; 1/hiteheod et ol 
--

1980). Pooled mature human mllk contains on overage of 0.9gm protein, 

peptides and amino acids and 0.2gm non-amino acid nitrogeneous compound 

per 100ml ISvanberg et ol 1977]. Thie protein quantity moy be lowered lo 
-

. 

breastmllk produced by moinourlahcd mothers but nonnAlly breoetmilk protein 

content Calls tlowly during the first !our months of laccotlon in 11�11 

nouriahed aothcra ond Colle slightly !urthor o!tor aJ.x month• of loctotion 

(UDODI et al 1982]. 
--

• 

Protein rcquircaoot1 ore baaed on needs (or growth, obligatory 

nitrocen 101a in urine, (eoce,, 1kin and its appendages n, well •• {or 

1yothe1i1 of bonaonea, enzymaa, 101• for tho uintenonco of o,aotic pre1,ura 

1radlent and Lhe 170Lbeaia o! other protein• in the body. rrotein quality 

depend• on dlgeatlbllltJ, uLlllzatlon 1nd the dletrlbution or plltt1m of it• 

•lno ,ctda. LlaitAtlon of ••••ntlal n�tno ncld• in Infant, •nd ehlldren

vlll affect tiaaue and organ 1r011th, hai&ht, v11ght and ht•J clrcll:lfcrrncc 
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!Barness, 1985]. However, excess of one or more essential amino acid (e)

will result in amino ocid inbolonce which will cause defects in body protein 

production or utillzotion [Barness et nl 1957). Estimates o( in(anta 
--

-

protein requirements based on human milk intnke involve other considerations 

such as role of non-protein nitrogen constituents of milk oport from 

digestibility oC humnn milk [Aloia eL ol 1975 I. Non-protein nitrogen --

conetituents o( human milk is estlmotl!d Lo be obouL 25% of the total 

nitrogen content (Aloia�.!!! 1975}. 

Widdowson (1981) colculatod infant protein requirement to be l.6gm/kg/ 

day but baaed on nitrogen bolonco studies, the colculntcd valuo woe 30% 

lover than oven whon high quolity protein were [ed (FAO Nutrition RepL; 
-

1973). About 2/3 o! the protein requirement o( lnfonts is used {or grovth 

in the first month which gradually dccrcaaoa to about 10% by tho twolveth 

month of the baby'• life (YAO Nut Rept. 1973). Protein requirements are 

rtlat•d to quality a111ured ln terae o! biological value (BV), protein 

efficiency ratio (PER), and net protoin utilizntion (NPU). PAO expert 

gToup flxtd requirectnt to rauge Crom 2.40gm/kg/doy for 

three acnth• to l.44p/kg/dey for inCent1 9 - II mont�e 

infant• bclov 
_...,,,. 

--linaed on egg or 

ailt. prolelne (FM> l97J). llovovor, whon protein of lower quality 1a 

conuuasd a• Jt ie the practlce ln DOit developing countries, the r�quJn:acnt 

are proportionately incr••••d. 

Gtudiea Crua the Cublo and eoao other davaloplng countri•• Ghow 

that uJorlty o! the aothera er• ablo to auatein milk. proJuction of about 

.00.1/d.l)' for lit• flrat ,ear vhlch rrovlcle1 nearly all the rroteln n,ed 

lafa t In tie flrat year IWhlt11h111J flt al, 19110 anJ Yl• et 111 191171. -
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Table 2.1: Doily Average Energy Requirements and safe level of 
Protein intake Cor inCnnts nnd children: Three months 
to two yeor sexes combined (FA0/11110/UNU 1985] 

Age 

Approx. 
1 

weight (kg)

Energy 
requirements :i
kcal/kg/doy 

Kcol/dny 

Sofe lovol of 
protein' 
g/ltg/dny 

a/day 

3 - 6 months 

1 

100 

700 

2.43 

17 

6 - 9 months 9 - L2 months 

8.5 9,5 

95 100 

810 950 

2.22 2.07 

19 19 

I. Approxilulte IICIIS 11edioo weights nt mid of oge group

2. 8a1od on the PA0/11110/UNU Expert group report (1985)

J. S1Ce l11vi,l o( proLein intake have been odjuated to a1auma
protein quality ot lht diet in poor co-unitie1 (about 701
FAO/VHO/UHU 1tnndard).

I - 2 yoors 

l l 

105 

1150 

1.72 

18.5 

Source: Adapted rr011 lmprovio11 the Hutritionnl at1tua o! children 
Ourlna the v1Anln1 period by Kittner!!_!! (1984). 
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l.lPlDS

Mature humnn milk providoe nbout 110 - 50% oC onorgy 111 Cot (3 - 4s/ 

lOOml) though it mny bo alishtly lowor in m11lnouriahcd mothors. A minimum 

ol ]OX of th� dietary energy ne (nl nppunra dealr11blo not only to eotiafy 

enorgy naoda but nl10 to (acllitnto nbaorption of 1111ontlol Cotty ocide, 

fat aolubl,• vitnmlna, cnlclu11 and othar 11lnernl1 nN woll a1 Lo bnlnnco tha 

dial to conoorve othor nutrient11 which •IRhl oth•rwi1e ba uaod {or onergy 

(Al(ln-slator �l 11 1980). Llnolenic acid, n polyunaoturntad Catty acid 
--

la e�a�ntlnl and found in moat vegetable oil• except 1a((low,r, oil though 

the preclae requlrcacnt 11 not known (llolaao et cl 1982). F.11ential !ntty 
--

acid, are nacea,ary not only for growth but al10 for function and uintenanc� 

oC cell IIUl.brane, lipotropic activity, 1ynthe1l1 o( pro1t11landio1, 

reproduction 1nd chola1terol aet1boli111 (Fomoo 1974), Fat ,110 confer, 

enhanced PAlatablllty to diet• •• ehovn in 1tudie1 oC p1l1tab111ty tolerance 

�- io whlch dry food• vtr• only d�1crlbed pelelabla vith the addition o! 

•�fflcieat fat (O.urch 1977).

i.Atra 

��t•r r•q�lrmaeat are rolnted to celbrte con,uaptton, •nvlron:ental 

t�rat re, a tlvlt7, grovth rate cod 1p1ct(ic gravity or urine. �•t•r 1a 

r lre1 fr ulnteu e, excretion of exceaa protein, electrolyte• lalele 

• 

7 ca,:,01lttan. Allcvance for actlvlty tncr••s• balal 

' • t.e. froa batal •�ln 1011 of lOal, 1\al r,epl1at r
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tract loss, 50 - 70 ml/lOOKcal for excretion of non-concentrated urine to 

150 - 200au/l00 Kcol [Ziegler et ol, 1971). Infants fed 150au/kg/day 
--

breast milk require no supplemental water feed from birth to the end of first 

year if no other osmotically active foods or fluids are given. The practice 

of offering breastfed infnnts water supplemants aad other supplemental foods 

and fluids before 4 - 6 months has been described as unnecessary and 

physiologically undesirable excepting when breast milk alone cannot provide 

sufficient energy need for growth and to further ao!oguard introduction of 

contaminants through water [Goldberg.!:_!� 1983). 

Toblo 2.2: Average water requirements in infancy 

Ago 3 days 3 months 6 months 9 montha 12 mon1 

Weight I (kg) 3. 0 

Water Rcqt (ml/kg/day) 80-100 

s ·" 

140-160

7.3 

130-155

Source: Adopted from llutrilion for llooithy Nconotos by 
Lewis A. Borneee (1985). 

Infant Feeding Trends: 

8.6 9.5 

125-145 120-l)J

Infant feeding pattern boa and ie vitooeaing changing tread in olaoat 

all cultures 1nclud1na o(Cluent Europe, Allerlca and other developing 

econoel••· Th••• ch•ns�• tnk� plnce over time. In Europo, for oxnmple, 
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troct loss, 50 - 70 ml/100Kcol {or cxcreLJ.on oC non-conccnLroled urine lo 

150 - 2001111/lOO Kcol [Ziegler ol nl, 1971). ln{nnte {cd l50ml/kg/doy 

breoat milk ruqulro no supplu111011L11l woLor {ood Crom birth to thu ond of fJ.ral 

ycnr 1( no other oamoLlcnlly ncLlvo foods or Iluid11 oro given. The proctlce 

ol oClorlng breo1t(ed lnCnntu wntar 1up11lumu11ls nnd otl1or aupplcmontol food, 

lllld C luid• bo(oru /1 - 6 mo11lh1 hen been de1cr lbod 111 unnocoeaory ond 

phy1loloi;lc<1lly unde,lroblc excepllns whon br,•aaL allk olono cannot provide

eu{ { le lent ,•n•rl\Y naod {or growth nnd to (urthor 11reguard introduction o(

contaainant1 through water (Coldborg _!! !!_ 19831, 

Tabla 2,2: Average wator requirements in infancy 

Age l daya 3 months 6 montha 9 IIOnlhl 12 IIOII

"1o11ht1 (kg) 3.0 

Vater R qt (al/kg/day) 80-100 

S.4

140-160

7.) 

130-155

Source: AdaptcJ fro::i Nutrition (or Healthy Heonatea by 
Lewi• A. !arne11 (1985). 

lnfa:it Feeding Trend11 

8.6 9.S 

l2S-l4S 120-13� 

l•f• t fe�dlng pattern lula •nd 11 vltne1alng changing trend 1n 11 at 

all c lt r•• l lu:Sln 1fflu•nt Europe, A&ericn and other deYelapiag 

e•, eu c a•• tAl� place O'l•r tiae. la �urope, for �•u;,le, 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



34. 

between 19406 and 1970s, it was reported that it was fashionable to introduce 

solid early to the infants coinciding with a time when breastfeeding rate 

declined lShukla et al 1972 ond Stolley et ol 1981). Similar trend was 
-- --

observed in America (Stewart 1943, Sackett 1956). Oates (1973) pointed out 

that it was usuol to introduce solids to infants at J - 4 months after 

birth in United Kingdom, Shukla � !.! (1972) observed that 93% of infants 

studied wore coking solids au early as thirteen weeks post patrum in Britain. 

Similor trend was observed in the studies of Stolley et al (1981) in 
--

lies t Cemany. 

The time o{ inlroduction and type of solid food first introduced to 

the child varied depending on tradition ond socio-econo111c [actors. The 

(ood industries in Europa and United States of fllllerica also played signifi­

cant role, in the observed trends by th�ir nggreaeivc advertisements, 

mother craftin& and the utilisation of the service, of medical and health 

pcraonnels who nlded ll1em in their sales o{ industrially produced in£oot 

(on11uleced foods including boikoet. Beikoar iR de(inod aa eny !ood given 

to infants other than ailk or !ormula and arc commo�ciolly/induetriolly 

produced [Andareoo � !! 1987). 

Prom the 1970a and coinciding vlth o period of incroo1ing rat� and 

frequency of br1aatteedlng, inlcoducllon or aolida become increasingly 

delayed (Gerber 1981, and HA•lnnaky ,il !!.!. 1974). Tht durotion or exclusive 

brea,treedinA vlthin the European co=irunlty wne rorortPd to be cloetly 

r•l•t•d to th• tec01111andallon of tho relovnnt govornmontnl nuthoriti•• 11nd 

r.u,op1en Socl•tY O( P1dislric Oestroanlorology and Nutrition eub�c0&.2itt11 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



.. M -• 

35 

1 • .. • • • • - .. • 

on nutrition (1981 and 1982), excepting in the Nordic countries of 

Finland, Norway and Turkey {Ballabriga et al 1987). There exists wide 
--

variations in the kinds of solids first introduced which is influenced 

by local traditions and available foods e.g. fruits were first introduced 

in Southern Europe, vegetables, meats and cereals in Northern £urope 

[Ballabriga _!:! tl 1987]. The aoqucnce of introduction of solids is also 

variable (Table 2:)). The change, in (eeding pattern witnessed in the 

1970s also witnessed the reduction oC mothers patronage of induatriolly 

ond commercially prepared weaning (oods with mothers preferring specially 

ptapered home mode weaning diets £or their infants (Bollobriga !£ !! 1987), 

Weaning {ooda marketed in the United States of Aalericn have been 

formuloted to meat consumer demand in chot society and ore charactcristicall 

of low colorlc denaiLy, lov in Cnt and protein content and thus inopproprioL• 

{or in(ant feeding in dovaloping countries (Anderson et al 1987). Hore 
--

highly dlvere!Cied diele ore now (ormulotcd known oa follow up fornulne 

specially and opocifically (ormulnted (or in(ants o[ over six months of 

ABI and nov ovailablc in Europe and Amorico. 

Th• prevalence or breeatCeedlng 1n Europe in 1984 rongad fro111 about 

45% to LOO% ot birth for Franco nnd Finland; nt th(ee months it ronged (roa 

101 to 90% {or France and finlond, at aix month• it rangod from D to 701 

ond aL tvolvo month• it rnngcd from D lo about 25f. Tbo axplonation 0£ 

the author, (or th• v1do European vnr1at1on ln br�astreedinll provalonca 

v•• llnkell to hoapitol proctico and aovarruaent pollcy perticularly in 

flnlan.l vtch the lo111101t a11tornlty loav, (o{ Jj veek1) in Europa 

1llabrl11,11 •t al 1987). 
--
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Infant feeding trends in developing countries cannot be easily grouped 

as it was done for Europe and America. However, literature shows different 

trends based on community differences e.g. India, Central Africa, East 

Africa, West Africa, Latin America nod Asia [Vis et al 1987; Ramachandra 
---

1987; Ahmed 1987; AjenU:uja 1987 & Ogbeide 1975b) hnvo dif!orenc infant 

feeding palterns. Most women in middle and upper socio-economic groups 

in lndia introduce supplements to breastfed infants by three months and 

the supplement usually consist of fruit juices, processed cereal based 

weaning (oods end breast milk substitute [World Health Orgnnisation, 

WllO, 1980). Rsmachandro (1987) found no difference in growth rates of 

exclusively bruostfed Indian infants up to six months and those breastfed 

with eupplemento Crom 3 - 6 months thus he concluded that there was no 

nutritionnl ndvantoge of eorly supplementation. llowcvor, the supplemented 

in[ants recorded higher mobidity doapito thot•thoy come Crom upper and 

middle, aocio-economic classes. The traditional poor urban in lnd'io 

lntroducl!a supplements to brcaetfed bobioe by obout eix months ond the 

aupploaonta consist of well cooked, mashed adult Cood oC ccrc,ol11 and pulsoe. 

11.aia11chandrn (1987) also reported thot dif{erences exist along aocio­

economic and urban-rural grouplDRS in lndio. Weaning Coode mostly used 

were coabinationa of rice, pulees, veget�blta, cereals, malllllllli.Jln milk 

and 11111r. Theee ere mostly m.ado into porridgoa or puddlnga. l'ruita 

were not coc:aonly u,td, but banana waa aoat popular [R4mcchcndro 1987). 
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Ahmed (l987) reported that 34.1% of 1,250 infants surveyed in 

Pakistan had commenced supplementation before six montba while 7.04% had 

not given ony supplement at eighteen months. The types of supplements 

given showed that 29.7% used o portion of the family diet, 6.6% used 

specially prepared diets while 4.8% used commert:ially prepared feeds. 

Buf{alo's Bnd cow's milk were mostly used os well os porridge of rice, 

pulse ond oil or pudding o{ rice nod milk or scmolino pudding. 

Ajeni{uja (1987) 111 a review reported that 90 - 100% of Nigerian 

infants had commenced supplementation with milk or milk produces by three 

monlh8 in both urban and rural areas. lie reported chat cereals wore 

introduced to 22% of the urban infant& by three months and 10% o( poor 

rural infonte; IOX o( urban infants were receiving onJ..mol products by 

three months and more than 2/3 of urban infonta were rocoiving animal 

products by aix months, Among tho poor in both urban and rural areas, 

only 35 - SS% of aupplemnted inCancs . .  were receiving {oode of animal orig1n 

by 9 - ll months and about 25% worn roeoiving vegetables between 3 - 6 

months while 50% of them were receiving legume• by twelve montbe. Thero 

' exiet dl((croncco in wooning practices along socio-economic ,nd rur&l 

- urbon grouping in Nigeria.

!ho atudi•• of Ornotoln encl Akinyeloe (1985} showed thnt supplementation

aaong rbadan urban poor co-oncod fairly eorly and ebout SO% oC the inCanta 

1tudl•d had been recaiving eupplomont• by aix 11onth1, Allong tht llau111 oC 

�duna, auppl•mentntion co•anc:ed by Civc aonthe oC ln!anc)' \Oauhor 1980). 
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Porridges of corn, guinea corn and IIIOdified adult foods �ere the 

most preferred modified adult foods given to the infa.ots (O..otola !! !! 

l985J. the studies of Kazi.mi et al (1979) in Owerri, Cherian (1981) in 
--

Zaria and Oeuhor (1980) in Kaduoa shoved that porridges of uize and 

guinea corn were the most popular weaning food follovtd by modified 

adult diets. 

Similarly, supplementation c0111111eoced by [ive months of infancy in 

Zaria and Owerri. Studies of Nnanyelugo (1985) in Anambr� State showed 

that supplementary feeding c01111enced as early as 2 - J months of in!ancy 

cons1et1ng of in£ants preparation, corn starch pap, beverages and ftuits. 

tn the aome study, over SOX of rural mothers commenced complementation with 

modified adult (ooda of yama and rice by 4 - 5 months. The weaning -

period wne reported to be influenced by rural-urban grouping and was 

shorter among the urban group when compared to the rural group 

l tli1onyolugo 1985 I .

Th� concluelon drawn {rom the Nigerian atudio• ie thot roltglon, 

culture, oconamlca and ov11iloble (ood111 influenced the time, type and 

pattern oC weaning apart (rom oducatlon, occupation nnd i:urnl or urban 

roaldenc�. 

ln£nnt £coding rottorn" ln Tunlaio are reportedly influenced by 

cul tur,11, p1ychoaocinl and traditional foctore I Hn111�a 1987) na 1n 1101t

developing counlries where eocl.o-oconomlc atotua la uaually 110,ociotod 

with the time o! Introduction o! 6Upplemc11L11. Several. ,ott�mpte hevo been 
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made in most developing countries both in the past and currently to  

manufacture weaning foods based on locally available foods that will 

be most culturally acceptable, affordable and highly nutritious. 

WEANlllG FOODS 111 NIGERIA. 

The success of weaning involves some basic issues intricately 

intertwined with (ood i.e. the type(a) oC food(s) given, hov the foods 

are given and when and why the foods are given. The most videly 

reported weaning foods in Nigeria are gruels of maite, millet and guinea 

corn but other less v1dely reported foods are gruels and porridges of 

other staples such as ca11avn and plantain. Feniented milled 1111ite is 

the moat popular firet traditional vconing food commonly used 1n Nigeria, 

cnlled koko or knmu nmong the Hauaa, (Oauhor 1980 and Cherian 1981), Akomu 

or Agidi among the lgboa of Overri, (Kaz1JD1 ll !! 1979] and Ogi among 

tho Yorubn1 (Oko 1967]. Hnizo monl 11 prepared by soaking atone free 

and clt,aned maize in adequau, 111nount of voter {or three days to allov 

it to ferment till the dry m.nito u eoCt enough to bo milled. This 

proce11 apart Crom being {cnientative, allows the IDB.lie to sleep 

(Altinrele 1966 and Oke 19671, The 10Ct mniia 11 than mill<'d in o corn 

11111, the •torch o[ the 111ill11d mni:o 1a l.4tor woehod Cree from the cha(! 

(integumenta) ln a large pool or cold water u1ing appropriate sited 

•l•v• or meah (locally, 1111111Ln cloth is u1ad), The w111hod etnrch 1• allovod

to 1attl• and cha cxtrn vot�r on top docnnted. Tho roaulting procipitote, 

011, 11 then cooked in water to a thick porridge or gruel. Tho procoe1ln11
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loss of Ogi preparation from the stage of maize to pop had been studied 

by lllllny scholars (1\kinrcle 1966 and Oke 1967). It was reported that 4% 

of the maize crude protein, 50% oC calcium about 20% globulins, 75% 

phosphorus and 10% of iron wBre lost as o result of processing m11izc to 

Ogi (Oke 1967). Bulk hoe been tho m11joi: limiting £11ctor of cooked Ogi 

to good nutrition boanusc it contoina about 90% moisture to mointoin 

o acmi-aolid conaiatency [Ak.inyolo et ol 1987).
--

Ct"Uel o( guinoo corn (Dowo) aorghum spp ond millet (Coro) Ponniatum 

spp nre olao sometimes uaod. Trodition11lly, the coronla ore proporod 

in the anaie way as maiie. However, Cho Yoruboa aomotimoa mix mnizo nnd 

guinea corn or millet together, milled and the stArch wnshed out 

(Procipitnted) to be uaod (or infant !ceding. Soaie of the etudlca reviewed 

reported the addition o{ milk, egg or sugar or combination of ony two to 

the gruel (or infant feeding (Oaubor 1980, Cherian 1981, Katia!, !!_ .!!! 

and Akinyal• !! .!!. 1987). Spiced millet gruol collod "furn" and 1our 

ailk called "nono" were reportedly ueed ae cefreshtng drink/beverage 

particularly during the dry aea1on for infonta IOauhor 1980 and Chorian 

l 981 I

Tht Hau••• of llorthern HJger111 have porridge o( 11utne1 corn or 

a!llet or rice vlth different vegetable •oup1 •• the £!rat 1011d neat to 

gru•l.a of ui1e to the infant,. Several type• o! vegetabl•• were reported 

to bti popul•rly 111cd iocludln11 Baobab (f:uu), l!ennl�eed leave• (�rka,hi) 

apl111ch (Al17aho), Ru••ll� (Tuwnl, Okro 1nJ Punpkln (Jubeva) cookfld 
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with spices and flavoured with locust beans (Dadnwa). Beans and been 

dishes were rarely used for infants because they were believed to cause 

flatulence. Mashed yom ond rice were the next important in(ont foods. le 

is thus evident Crom the (oregone lhat the solid foods (or infant weanin11 

are modified adult foods. 

Among the lgbos o[ Eastern Nigeria, next oupplemcnt to gruels of 

mair.c or gui11co corn nro mo•hod yoma, rice, beans, breod, plontoin and 

cassava, (oo(oo or gnrl [Kntirai ot ol 1979 and Nnonyolugo 1985). Like 
-

the llnus1u1, the tabo• nlso consume veactoble soups alona with the modified 

adult foods. Beans and bean dishes woro eimilorly not given prominence 

as important (oode [or in(ant weaning. Hilk preparation were reportedly 

included in aomc o( the gruels and porridgce given to infants but they 

were however, auch diluted to point, of no or low nutritional bene(it1 

to the in(ante (Nnonyelugo 1985 J. 

Weaning food1 among the Yoruboe oro eomevhot difforont from the 

other two aajor �thnlc groups in Nlgcrio. Beane and been di1he1 were 

the (1r1t aolid foode given to in(ante next to gruel, o{ 114i�e pap by 

the urban poor of lbadan (Alr.lnyolo !i !! 1987 J. Foods euch as molll:loln, 

al:Jlra, bean, pottage were comonJy consumed, (Olllotola 19841. Other food• 

of iJ:iportanca were rice, rlc• and bean1, yau, oba, am.olo and 1n1cko 1uth 

11 biacuits, puf(•ruff and plt1 oC acat and Ci1h. 

llutrl,nt coupoRltlonal 1tudlt1 or coaon tr1dttlonal w11nln11 foode 

11-ed that 1101t of thir:s wtrt low ln energy and protein, (Aklnyel1 et al
-

1911, illarele Ill!,!,, Oita 1967, [It.a 1978 Otbcide, 198� and Nalenlth 19731, 
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The conclusion of most studies on troditionol weaning foods and the view 

widely held by moat nutritionists le that protein is the most limiting 

nutrient of traditional infant diets. Hony efforts hod been mode to 

develop protein-tich foods for infants and children, 

DEVELOPMENT OF PROTEIN-RICH FOODS 

The nutritional problem ueueally moat noticooblc during weaning 

woe previously conceived to be mainly due to  protoin deficiency 

!Protein Advisory Group (PAC) Stotement 3, 1971). However, in the 

light 0£ our experlcnct and the relationship between proteins and the 

othor nutrients, lt is now realised that the problem ls essentially a 

colorie plua protein deficiency since the body's first requirement la 

(or supply of energy (Joint FAO/WHO 8th Report on Nutrition 1970]. 

Sovorol protein rich food achcmea had been embarked upon in several 

developing coun�rles in the paet in o bid to correct tho protoin inbolonco 

[Orr 19721, llowovcr, the main obj cctivca £or 1etting up the schemes 

have not been Cully realised thoush aome o! them ore no lonsor in operation, 

About aovonty protoin rich !ood achC11:1ca ware catoblishcd in thirty-Hix 

developing countrioe between 1956 and 1970, o( these, thirty were round 

in thl rtttn l;itin A.merJ.csn countrlee, ninfttoon -tn· aisht Artun countr ic,, 

••veotoon in thlnoon African c:vuhtrio• nnd 't.hron tit two Hi1hllo £aat countri11

[Orr, 1972], 
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Most of the food schemes were initiated by United Nations agencies 

in conjunction with the governments or the respective countries in 

response to results of nutrition surveys conducted by the agencies 

between the late 1940a and early l950s [Brock!,£!! 1952 and Waterlow 

!,£ .tl, 1956]. Some other (ood scheme, were initiated by Research Institute, 

Universities and Vtlry rarely by governments. All the !ood schemes 

reviewed were designed as commercial and industrial projects with about 

71% of them owed by private companies. The remaining 29% had either 

government private cnterprcncur Joint ownership, regional government, 

Research Institute or co-operotivc bodice os the project owners. Host 

of the privately owned schemes had locol ownoro rather thon international 

ownership though a !ew were subsidiaries or multinational international 

companies [Orr 1972). 

The characteriatic of moot oC the protein rich food, underscored 

the prime objective o{ molting them low priced thus the United Nations 

Agonciaa placed emphaai1 on use o( oil eeeda residuoa as the source o( 

conccntretod protein, Soyoboana le the moat dominant oil 11ccd widely 

u1ed either alone or 1n combination with groundnute. Grr,undnuta, 

cottonaeod, aunflover, coconut nnd rnp11aed woro tho other oil 1ecd1 uacd 

1n protein rich !ood ecbcmca. Alternative aourcc 0£ concentrated prot,in 

wn1 drted e�.imed a1lk (DSH) which woe obto1netl from iiuropean Econ011l,c 

Coaaunity (F.EC) food nld atocka. In 1ddtt1on to rroto1n aourca, protoln 
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rich foods also contained flours mostly of cereals such os rice, maize 

and wheat and rarely of tubers or starchy fruits. 

Most of the earliest manu!actured food products under these 

schemes were intended to be combined with other foods except in few 

cases such as Incapar1nos. The more recent food schWDes have addressed 

s011e of the problems nnd the foods ore now prepared in such manners that 

there ore reduced need for prepnrotion nt home, i.e. they are now more 

convenient and ore complete foods in their own rights. They are expected 

to be consumed alone rather than adding them to porridges or gruele. 

Some of the {ood products were in the fonn of biscuits, soft drinks 

and beverogca, 

Host of the protein rich food achemas ore no longer in operation 

due to several reasons ranging from lock of comunity acceptability 

through technical problems to pricing problems. Othtr reason for thetr 

{a1lur�s include lack o( 1nat1tutionnl pntronoso, promotional difficulties 

competition with donotad foodo, ldck of govcrnmcntdl support, lock of 

adequate knowled11� of loc11l Cood habita and lltt1tudee. 

Moat o{ the protein rich food achamaa in Africo w�rc popular 1n 

the 1950, and 1960s. Alsorion Supcraminc made o{ 10% dry skt11111ed milk 

(DSM), 56% chlckpta and 28% wheat vas popular up to 1967. SiDUorly, 

Faff• produc•d tn fthiopill compoa,d o! 18% 11oy11boana, 5% DSM, 10% lej\umea 

and 57% wheat waa populnr up to 1967. ln Kenya two waaoin� producta were 
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popular between 1959 and 1967, Simba composed of 15% DSM and 85% maize 

was popular up to 1959 while Supro, composed of 15% DSM, 25% Yeast and 

SOX cereal was popular up to 1967 [Orr 1972). The weaning food produced 

in Hndogoacar consisting of 38X aoyabeana, 5% DSM and 40% rice was 

popular up to 1965 while super mneu and soya porridge produced in 

Mozambique ond Uganda respectively were popular up to 1968. Both product& 

were made of soya beans, DSM ond maize in vorying proportions. 

The earliest efforts in the production of protein rich weaning 

foods in Nigeria were trnnslated into the production of Amama and Arlnc. 

Later efforts have resulted into production of s o y -Ogi, Cerelac, Nutrtnd 

ond lately Soyomuso. Amllm4 was produced in Nigcrlo by Gloxo 

Pharmnceuticols in 1959 as n food addltivo 1D11do up of 75% groundnut cake 

11nd 25:t DSM. tt hod no cereal in its composition and lee production was 

stopped in 1961 du11 to the discovery of cflotox.in in some of the producte. 

However, Apart from the technical probl�m o[ a[lntoxin in the groundnut 

cakes used, it oleo had the pr oblem of being o food additive ond was 

olao promoted ae medicine rather than !ood. The attitude oC heelth 

authority then wn1 thnt anlnutrition wne n 11ickno11 that con be cured by 

moaeurod doaoa of dietary odditivca rnthcr thon by complete food 

(Orr 1972). 

Arloc woa another protoin rich food product produced by Unigctc, a 

llrilJ.ah fit111 in pnrtnorahip \lith tho thon llorthorn ll1gcr1a go11crnment in 196). 
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Production depended on the groundnut flour from Zarin oil mill. The 

production of Arlac stopped in 1968 partly due to lack of profit, 

financial support from UNICEF, United Nations children Emergency Fund, 

the closure o{ Zaria oil mills and the unstable political climate in 

the country then. 

ln the early 1970s, the Federal Institute for Industrial Research, 

FliRO, explored the pouuiblity of piloting production of cheap weaning 

food based on aoyabeana and maize culled SOY-OGI. Industrial patronage 

of FllRO'a pilot plant io slow although the product, soy-ogi is reported 

to be well accepted. The moat probable roaaona for the lack of patronage 

of the plant by industry ls the huge cost involved based on nn absolute 

technology of induatrial fermcntor of the plant design. 

Two o( the (ew food lnduRtrios in Nigeria made some recent 

significant contributions in the local production o! weaning Cood8. 

Ne•tlc Foods lligorlo PLC produce and market tvo brands o{ weaning Cood11 

calltod CF.REI.AC and NUTREllO while Glaxo Nigeria PLC produce nnd markot 

BABENA. Th• m.arkot eharo and contribution of theeo !cods to infant 

nutrition in Nigeria is low. In lhe estllllate11 of Fetugn (1991) the two 

fira1 cAn at beet acet the dtmand11 of 11bout 1% of infAnta born in lligorio 

avon at {ull capacity. Thu� thoro u still need for more concerted 

e((octe to provide nutritious, balanced and acceptable veaning roods to 

aoal Nigerian 1nrant1. 
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The Nutrition Division of the Federal Ministry or Health and 

Human Services, Lagos produced o booklet containing aomo forty-thrco 

recipes meant £or use by mothers for the woonlings ond based on local 

foods available in the different ports or the country [Nutrition Division 

1986 I 

The Deportment o[ llumnn Nutrition, University of I.badao and 

mnny deportments o[ Biocho1111atry in Nigcrin hod conducted elaborate studies 

into Nlgerinn wooning Coods and many moro studios hod cvoluoted compounded 

weaning diets. Dutro De Oliveira nod Carnciro (1970) ovoluotod o diot 

composed of banana flour, whole milk and corn oil 11ixture, called LUB 

ond found that LUB hod a PER value of 2,76 ond it promoted growth in 

infant••Lkpayong et al (1977) evnluntod fortified mauo flour diota 

fortified with blends oC cashew nut meal, locust beana meal and seaome 

acal, The beat mixture had o PER value of 3,6, Nl'R value of 4,4, NPU 

of 72.41 and a BY of 75,91. Ketlku and Smith (1984) ovnluotod a blend 

of corn ogi, boiled fi.lh, red pal.a oil and awcdu, celled "Apopa 11.Lx", 

Thay obtained PER value o( 2.2 and llPR value of 4.1. Olu1any11 (1988)

co=.poundad thirty different d!ate bo1ad on tho principles o( 11ultllllxe1 

b\,t e•aluateJ the protein quality o! 1even o( lhui. lie obtained PER 

vnlutll ranting fora 1.7 to 2,7 for banana, be11na and eurnnthua mixuture 

to i:ulia, flah and tOIUto•a alxture, The NPR valuea of the a.Lxturea 

rangtd (roa 1.6 to 4.4 and• TD •alue ronge o( 81,)l to 87.71. the 
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enrliest protein rich [ood schemes in Africa that existed between the 

l950s ond l960s produced diets thot hod protein contents o{ between 

20 - SL.OX with AmlllDa containing SlX protein and energy of between 

350 and 460 kcal per lOO gm portion. 

Nutritional Evoluotion of Protein Foods: 

The boaic concept o[ the protein qu11lity of o diet depends largely 

on the pattern and concentrotion of the essential omino•nclda thnt 

the diet ie nblo to provide to the body {or the ayntheaia oC nitrogen 

containing compounde. Protain quality 114Y thua vory with tho amount 

and pattern of nmino ocids required [or tho [unctiona mcoaurcd. 

Clnasically, evaluation of protein quality begins with the 

detcnaination 0£ nitrogen content, identification o{ the nitrogenoue 

conatituenta and aa1111aente o( the nutritional voluo which includes 

dige1tibility and finally th� capacity o! the protein to lleet the 

nutrition&l requirement o( hWIAn o[ varioua age1. 

Protein quality evaluation techniquca are divided into (our broad 

group• nlll:Clly chealcal, aicrobioloslcal, biological and clinical ••••y 

t1chniqu11. 

CHDUCAL ASSAT TECll!flQUES 

)11 t rog,n in (ooda do not only c01>0 froa llllino acid, ln protelo, 

but alao Cro:i other Cood co:iponent, that aay or uy not be uaed '" r•rt 

ol th• total nitrotcn ccoooey in th, bodJ (trlckeon et al 19bll. In 
--
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view of the non-specific nutrltionnl significance of the non-amino ocid 

and non-peptide nitrogen, .nitrogen �nolys!s of diet is more precise than 

the nutritional significance lhat con be nttnchod to it. For most 

practical purposes, protein qunlity evaluation ore evaluation o! nitrogen 

content of the teat diet which is usually expressed os crude protein 

after multiplication by appropriate conversion faclor IFAO/WllO 1973; 

Tkochuk 1969 I. 

Conventionolly, the nitrogen content of protein is estimoted by 

the Kjcldohl techniques oC which there ore several modifications of the 

original technique [Munro!!_£.!!.! 1969 ond Aseociotion of Officlol 

Analyticnl Che•lsta (AOAC) l975). There oro other olternntive mothode 

used to dotermino the nitrogen contenl o{ diel1 such as those using 

Blurot and the Folin-Ciocaltau roogonts, iluorimotric tcc:bn.iquce 

[Cole 1969), dye-binding proc:edurtos (Ashworth !£. !! 1962) and tho10 b11od 

on uae of autoonalyaer dapondcnt on c:olorl.motric: method baaed on reaction 

with 1111<11 llne ph1nolal e -hypo-c:hlorile reagent I Pellet et al 1980 I. 
--

lho other aMlyticol proccdurca involves onalyais of individual 

111th10•aclds ln the tett ditt. Hoit o{ thla proced11r1a require pro.liainary 

tr.,ataent o{ the teat diet to h:,drolyze ' the protein to its {ree llllino 

acid• conalltucnt1. A revlev o{ available ••lno acid, annlytlc:al 

rroceduree ahov that there doee not ex11t any ldtnl procedure becauae o( 

th• vld� variation in coapo•ltlon o( protein and protein {oode 
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[Pellet £! !! l980 J. However, the major problem is the destruction of 

amino acids during acid hydrolysis or the diet notably the essential 

amino acids [Spit� 1973, Robel 1973 and Savoy et sl 1975). Amino nclde 
--

ore released ond destroyed at dif(erent rotes depending on the amino 

acid composition and chnrncteristics of the test sample. Tkachuk et ol 

(1969) recommended o multi level five soporote hydrolysis consisting 

of three acid hydrolysis o( dJ.C!oront timo durations another two special 

ocid hydrolysia to provide accurate a11oeemant o[ amino acid composition. 

Host of amino nclda ne1ny depends on tho use of chromatographic tochniquoo. 

Developed techniques [or amino acid onolyaia includes high performonco 

liquid chro1110tography (IIPLC) [Molnar !!: !! 1977], Ion-Exchange 

chrol'llltography (lEC) lSpackmlln � � 1958], go1-liquid chromatography 

lH01s at 11 1971] ond thin-layer chromatography (TLC) [Bujard ot ol 1966). 
-- --

Results a( aaino acids content o[ Coods obtalned !rom alkllli or acid 

digeatlon might be di([oront Croa what might bo availablo to tho body 

1.e. 1b1orbablc and ulilliablc by the body. In view o( this,

�-vitro cntyutic hydroly1i1 mothodu woro dovolopad to aeaay available 

ulno acido (Hauron 1970], Hauron (1970) 1ho11ed that tlu.,re 11 a 

1lgnl!iunl correlation bet111tn reaulte of in-vitro ent)"IUtlc •ftthod1 

of •••11.able maino ecldo ond aniQlll feoding to1te (blo1e1oy) though 

the in-vitro wolu•• 11cre con1letcotly auch lover. Aalno acid1 cont1nt 
-

of focd1 un only be u1e(ul indicator of potential nutritional value only 
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if expressed in relation to a reference protein. Block and Mitchell 

(1946) used egg protein as reference protein in their original omino 

acid score model. Other proteins such oa casein, milk proteins or human 

amino ocid requirements nrc now used so oe to get better agreement between 

biological and chemical predictions of protein quality. Amino acid 

score is de[ined os milligram of eosentiol omioo acid por grom of the 

test protein divided by milligrnm or csaontiol nmino acid per grom o( 

the reference protein multipliod by 100 (Joint FII0/11110 1973). It is 

very common to bo10 score on the amount of lysine, totol sulphur nmino 

ocida or tryptophon since they ore o(tcn the moat limiting eaacntinl 

amino ncld1 in moat foods and diets. 

Ch•'lically determiued Blllino acid content o! foods con be corrected 

[or biological ovoilobility 1( digoatibility foctore ore ueod to 

obtain protein utllizotion [Akeaon !! !!!, 1964 and Saunders�� al  1973). 

Proteolytic enzyme• hove been used to ptedict dige1tibility o( (oode 

or diet• in vltro en�ym• systems auch 88 pepsin-psncrestin, papoto-
-

tr7paio, thyli()tTypiio and lllllloo-peptidaao (Hage.!!£ !!c l97)).

KICROBlOLOCICAL ASSAY TECUJHQU!S 

IUcrobloloiical ••••1 mothoda ore portlculorly ueoful when 

cqulpa•nt r•quired by othar aethod1 are not available or (or the 

convenlenc• of the analy1t. Orlglnnlly, alcrobiologlcnl ••••11 wart 

111ed to daterwlne the uino ocld content after initial acid hydrol:,ala 
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of the protein. However, they are now used in addition to dctcnnlne 

available amino acid and protein quality. Ford's (1962) original 

assay method used Streptococcus zymogenes to measure avnilnble amino 

acids but un[ortunatoly the organism docs not require lysine thus 

making it impossible to measure lysine. 

/\ prototonn, Totrahymcnn pyri[ormis thot require some types of 

cescntiol amino acids ns the growing r11t woe later introduced to 

replace Streptococcus eymogcnos (Fornell�!! 1956). The Tctrahymcna 

bioaseoy was further improved upon with the uee of L. thermophilo 

which 11 a aoro rapidly growing 11pecio !Baker � !! 1978). The major 

drnwbnck to the uso of Tetrahymcn11 in bioo11ay i• thoir eonsitivity 

to 110at (ood ndditives and spices which inhibits the growth of the 

protoio11n thus hindering ita ability to mco11ure protein quality 

(Satterlee et ol 1079). 
--

a lOUlCICAI, ASSAY Tl-:CIINlQUt;S

Biological assay methods Nke use of experimental anJ.mal11 and 

aro regarded•• providlng all nec1e,1ry lnfonution About protein quolity 

thu• lt le held in high esteem (Pollet!!!! 1980). 1here arc aevoral 

teclm.iques that are diecu11ed under thle group. All a111y1 require the 

u1e of laboratQry anleala and are d1vldtd Into thr•• 1ub groupe: 

(l) Siaiuc l•v•l ••••1• vith or vithout r•loronce to
prot1in-[reo control

(11) lwltl level ••••Y• 1n vhlch raepon,c u1 be a111ured by
&tO'lllh or vattr content ol care•••

(ltt) Otter ••••7 aethoda 
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Single level bionssoye ore Curther divided into two, one group 

depends on nitrogen balance doto ond tho other on chongo in body weight 

of the experimental onimol. 

the corlicst nnd simplest bioasesy wns dependent on mooaurcmont 

of chongo in body weighl o! young rots !ed tho teat dicta (Osborne 

et ol 1919}. The qunntitativc oatimotc derived wo11 roforrod to oa 
--

protein e{Iicioncy rntio , PER.

The purpose o{ u1ing nnJmola £or protein oeaoy io to quonti!y 

nutritional qunllty os a charocteriatic of the toot protein. 

Conventional mtthoda of aaae&aing protein quality assumes implicity that 

there cxist11 a linear relotlonahip between the product o! amount ond 

quality of protein to utilizobla protein (Co11111ttce on Amino Acid11, 

Food and Nutrition Boord 1974). Osborne et ol (1919) ahowod thot the 
--

l'ER varied 111th the lev1:l o[ protein in the diet thus they rec0m11nd 

that te1t protein 1hould ba oa11oyad at optimum level. Uowever, 

conventlcmally) t�at diet ar� c�d at 101 level or 9.091 [AOAC, 197�).

PEil eati&ate ware diacoverad to be influoncod by !octora that influence 

tot•l food iotak• [Pollot ond Youn�, 1980). 

Met protein ratio (HPR) 1• an 1aprovea1nt over PER due to 

1oclue1on of I roro protein intake control gtoup,NPR determination 1, 

a:iotber protein qu,llt)' index detived fro.., chanp,e in body weight and 

v11 introduced by Bender and Do�ll (l9S7), Other lndlc•• vare introduced 
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all based on changes in body weight of the experimental animals os o 

result or the teat diet. They include re lot ive net protein roLio (RNPR), 

relative nutritive value (R.NV) ond relative protein value (RPV).

Several bioaasoy procedures hod been developed thot relied on 

nitrogen retention oa the dependent vorin�le in the determination of 

protein quality. The simplest of such ossny le meosurement of net 

protein utilizntion (tlPU) [Bonder nnd Hillor 1953) which moo1urou 

dif[erences ln nitrogen content oC cnrcoas !ed th11 test diet and the 

control [ed p�otein [ree diet. Alternatively body water content is 

ao1111ti11ea measured to dorlve nitrogen cont11nt based on prcdetemined. 

ration o( nitrogen/water o! the ani.mal [Hiller � !! l955. Nit_rogen

balance atudioe aro oluo used in which nitrogen intako ond nitrogen 

excretion are detentlned for the onJ11ols !ed the test diet and those 

(cd p,:-otein {ree dlot thus catla4ting nitrogen rctllll)td by the an1Jlale 

lEgg11.11 1973). Thie procedure nllowa £or th� ••tlmntlon of npparont 

d1gest1b111ty (AD), true digeatibility (TD), not protein utillzatlon 

(HPU) and biologlcnl value (BY) o( the protein which i• ueunlly Lad 

at 101 lcovel. 

CL 1111 CAI. ASSAY Tt:CHN IQU ES 

Cllntcol a1thod1 for eval61tlon o( protein quality are bo1ed 

on the a.» principle ao the correapondlnR 1nlaal 01a1y but with 

,p1clfic aodlflcatloM lor huaan nppllc1tlona. The prlnclral 

procedur•• 1tt1a1ure clth�r chanr,1 In growth or nitrogen bnl•nt• oith1r 
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alone or in combination with est.iJDation of serum proteins aod amino 

acids, haemoglobin, blood urea, nitrogen and urinary creatinine 

excretion. More refined growth criteria of change in cell maes of 

the body is theoretically recommended than overall increase in weight 

or height in children [McNeil�!! 1979). Similarly change in body 

protein content ia considered imprecise relatively and also costly. 

Some o{ the parametere and indicators of protein quality measurement 

in human ore alao influonced by other variables different from quality 

attributes of the toot diet e.g. blood volume , lean body moae,

environment omong others [Crahrua � !! 1966, Viteri�!! 1968I. The

trnditionnl men1ures of protein qunlity such os NPU nnd 2£R ore 

conducted in children fed nt sub-optimal levels of intake for 

auixJ.mum growth with all otudic1 boeod on nitrogen bolnnce. Studies 

of Scrimshaw et al (1974) and Inoue et al (1974) show that protein 
-- --

quality assea11ment in human subjects give equolly comparable results 

to uain� rnt1. Httrog,n bRlance dntn Rte obtained by direct moa1uromont 

o{ dietary nitrogen intake, urinary and fecal nitrogen out�ut in 

clinical criala without takin11 integumental, obligntory ur-innry nnd 

{ocol nltrogan lo•••• into account. Hitrogon lo11aa from thoao eourcca

�re relatively constant and di(!icult to mcaeure (Pellet et al 1980).
--

Human nitrogen b11lance have £urther 11111tat1on ranging Croa error in

{,w nitrogen ••tlMtlon, dut to teat protein to difficulty o! getting

all of the utariAI out of tho container uaad [Callovoy !.!: .!!.! 1971). 
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LIMITATIONS AND STRENGTHS OF PROTEIN QUALlTY EVALUATION TECIINIQUES: 

All the assay techniques have their short comings 4lld strength 

and their choice depends co the type of information required, the 

ovoiloble equipment, time, money and the level of accuracy desired. 

the relative proportion in which the eseentiol olllino acids ore 

needed depends upon the species, its physiological stotus, the inter­

relationship and interactions omong tho omino ocids themselves. The

concept o{ a single pattern o{ omino acids being used os o comporativo 

yardstick is also bedevilled wJth the concept of protein quolity. 

The major advantages o{ chemical ond microbiological assay 

techniques include speed, simplicity and low coat porticulorly when 

the roqulrod equipment ore avoilnblc. Thoy olso offer ease of 

identi(lcotion o( ll.llliting rualno ocida, data generated could tc 

aubjuctcd to computor onolyaia to predict or eomplcmont protein o{ 

desired quality, Their major drawbacks include possible erroneoua 

J.mpreeeion o( the bio-11voilobility o{ omino ocid1 in chemical oeaay 

techniques, the non recognition o( the role ol non specific nitrogen 

ood rolo of toxic auito�iole in tho toat diet proeont ao Cood 

coaponent. Amino acid scoring ignores dif!erontlol utilltation or 

11111no 1clda and protein•, a111nor.ocid released during digeation in rho 

body•• • re•ult o( aloughing 0£! th1 muco1nl colla of the d1gontivo 

tract And other protoinaou1 ••crotion into tho intcetinol lumen. 

•
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A major drawback of bioassoy methods based on protein 

e[[iciency ratio (PER) detemJnacion is that it makes no allowance for 

protein used for maintenance and the index value obtained ore not 

proportional i.e. PER value of two ls not twice as good as PER value 

of one. Variability o[ PER values are influenced by factors that 

influence total food intake. PER oasoys are not always reproducible. 

Different types o[ bioosaoys moy give different absolute values. 

Laboratory ossoy environment are usually different from real life 

non experimental situation. 

Drawbacks or the clinical assay techniques include stringent 

procedure8, environmental factors and [actor, telated to the diet 

such oa adequacy o( calorie intake, oppropriotc ond constant protein 

intake (or ooeo of comparison, controlled water intake, atnndnrdi�ed 

meal t 1Jn�i; among other,. 
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Place of Study:-

CHAPTER THREE 

MATERIALS AND METHODS 

The study was carried out in Ondo State which is one of the thirty 

&totes of Nigeria, The state is divided into twenty-six local 

government areas by the 1991 local government edict. 

The local government edict No 6 of 1976 [ormed the basia Cor 

the selection or the Clve sampled local government areas used Cor this 

study. The 1976 edict crl!ated seventeen (17) local government areas 

while a 1983 edict created more local government areas leading to 

rc-orgoniaation ond ndjuatmont of local govorruaont boundorioo. In 

1985, nnothor edict waa promulaated r,-crencing the original seventeen 

local government 111::eaa and abolishing the 1983 local government 

runmcndmont odict. llowevor, in 1991, the Fodera! government created 

more local governmente Crom the original seventeen to twenty-six 

local government nroao consisting of: 

I, Ado-EIUtl local government areo 

2. Akoko tlorth Eaat local government oro11

J. Alloko Horth llaet local government orca

4. Al<oko South local �overnment area

�- Akur1 local governaent area

6. Ekiti Baet local govornaent aron

7, £llt1 eouth lle,t locDl govornmont nrce • 
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8. Ekiti Weat local government area

9. Emure-lse-Orun local government area

10. Idanrc local government ores

11. ldo-Osi local government area

12. lEcdorc local government area

13, ljero local government area 

14. lkolu locol Bovcrnmcnt area

lS. lkolc local government orco 

16. lkerc local government orco

17. lloje-Eae-Odo local government area

18. llc-Oluji-Oke-lgbo local government areo

19, lr�podun-l!elodun local government area 

20. lrele local government area

21. Odigbo local government area

22. Ondo local government areo

23. Oae local government oreo

24, Oye local govcCl\lllcnt drco 

25. Ollo local gov1r1111ent areo

26, lloba local govornaont oroa 

The (lve local 1overn:1ent areaa aeltcted for thla atudy were 

forur Wtl Soutl (nav lkert and F.aure-1•�-0run local government •r•••), 
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l!edore/ldonrc (now l(cdorc nnd ldnnrc locol government nrons), Ikolc 

(1tow lkolc nnd lrcle 100111 government nruns) Ondo ond Owo. The locnJ 

govucnmunt nraas ware euloctud baaed on the convonlonca, occoeslbllity 

and dlvorelty (n compromlaed 1nmplln11 proceduroJ
°

I 

Ondo atnta la locnted ln tho humld tropics with dlatlnct dry 

ond wet a11:i11011a. Tho vogotntlon cnng,d lrom the !oreat to tho dorlvud 

1avan1111h o( Akuko North, th1 1tnto 111 bounded by Ko11i nnd Kwnrn 

1tnte1 to th• North, 011111 and Ogun 1t11t11 to tho ll11t, l!do 1t11t� to 

the P.aat and to thv South by the Atlnntic Ocean. 

STUDY Sl/llJECTS: 

Th11 1urvoy VIG conducted b1tve111 February 1987 nnd Augu1t, 1988, 

The study involved one thousand, (our hundred ond ol11ht (1408) 

aotharo or children aged 4 - 36 11onth1. The aas dl1tribut.lon of th1 

children v11 ,ta hundred and ninety eight ulee anti 11v1n hundred and 

ten {�le•, The anthero were recruited [roa wel(ar, baby clinic,, 

h:uniution c1ntre• and rrlury health care centre, located ln tht 

local ,overccnt are•• aolectcd for tbl• 1tud�. SOila cothore were 

recrulttd froa the coi=unltle1. Recrultacnt of 1:0ther1 vtre baaed on 

aatb.frt v111111;1ac11 to participate ond slva Jn!onution [realy and 

TOl tarlly tbu1 aother1 were crecru1ted into the ctu47 ae available 

fr� t, centr•• at:d area,. 
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Health profeaaionuls that included the notive traditional birth 

attendants ond the lya-Abiyea/Alogbo -omo were randomly selected oa 

resource persons (or diecuasiono with the study teom. 

HETUOOS 

Doto were collected through structured pretested qucstionnoire 

(interview), community obsorvotion tochniquce ond convcraotionol 

oppronchcs on the feeding procticcs o( children aged I, - 36 montba 

living in the study oreos. 

Queationnoirce were stondordiied, prepared in both English ond 

Yorubo longuogea and adminiatered to tho mothore. Tho quo1tionnoirc 

w111 Caahioned to collect background in(onaotion oC the Camille,, 

district, eanitery condition,, housing, socio-economic indicators, 

available (oode, 1ttitudes and belie(9 ne well as availability of 

cooklnR Cuel by type. (See Appendix 11 end 1111. 

The queationnair,i lnfonintion woa supplemented with home vieite, 

coc::iunlty ob1erv1tion and converantion with randoll.ly selected reaource 

Diot h11tory 1h1tt• wara nttnched to each of tha

que1t 1onn•1re,. 

FOOD SAHJJW: 

Suple portion of we1nin& food• uaed by the mother• wero 

collected 1nd tept (or l1bor11tory an1ly1i1, 
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CIIEMlCAL ANALYSIS OF WEANlNG FOOD SAMPLE AND FORMULATED COMPOUNDED 

WEANING MIXTURES/-

Moisture Determination: (A.O.A.C., 1985) Materials:-

1 • Moisture oven 

2. Moisture cons

3. Annlyttcnl balance

4. Deeiecntor

s. Domestic kitchen blendur

6. Ploatlc: plates

Ht."'IHOD: 

The individual {ood eomplo woe homogenized with the aid o{ a 

1111"111 kitchen blcndsr, 2.0g o! the homogenate sample was transferred 

into the pre-weighed aluminium moisture cans and trana(erred lnto a 

mol&lure oven preheated at 6o•c. After 2� hours, the cana were 

tro.ns[crred into air-tight deaiccator to cool. The cooled moisture 

cans containing (ooda were thon volghed on tho anolyticol aottlor 

balance. The clln• were later returned into the oven (or 1ix hour, at 

1o•c. The temperature of the oven vn1 lnter rnl1ed to 1oo•c till tho 

food supl•• were dried to e conetent weight. 

Parccnteg, mol1ture v1� calcullted for e1ch Coad 1111ple froa tht 

dt!Cerenc• in weight of the vet and [ully drl,d 1nmple1. F.Ath food 

•n;,l• deterainntion va, done in tr1p1ic1t1 and the aeon of the reeulta

vere ua•d for rurther 1naly1ie. 
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CllllMICAL ANALYSIS OF WEANING FOOD Si\MPLE AND FORMUL..\TED COMPOUNDED 

WEANING MIXTURES!-

Moisture Detenninotion: {A.O.A.C., 1985) Hoteriols:-

l . Moisture oven 

2. Moisture cons

3. Analytlcal balance

4. Deslcclltor

5. Oo11eetic kitchen blender

6. Plastic plates

HETIIOD: 

The individual food a011plo woe h0111ogoniicd with tho aid of a 

111all kitchen blender, 2.0g of the homogenate sample 1111 tranaC,rred 

into the pre-weighed alUJlinium moisture cons and trana[erred into a 

aoi11ture oven preheated at 6o•c. Alter 24 hours, tho can• wore 

traoa{arrad into air-tight de11ccator lo cool. The cooled moiature 

cane conta!nina Cooda were than weighed on tho onalyticAl mottler 

balance. The can• were later returned into the oven [or 1lx hour, at 

1o•c. The tesporature of the oven wa1 later r11i11d to 1oo•c till the 

food 1aple1 wire dried to a conetant weight, 

Pertentag• aolature waa c11lculated !or each food eample (r011 the 

di(ferenco in weight of the wet and fully dried anmploa, £11ch food 

aa:;,l• detoralMtion waa done in tflpltcato and the aeon of tho teaults 

ver• uaod for furth«r analy•1•. 
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The remaining food homogenate was tronsferred into plastic plates 

and dried in the moisture oven. The dired food enmplos wore then 

ground into powder uslng small kitchen grinder. The resultant ground 

powder were trane{errcd into lnbollcd cellophane bags and kept away for 

further analysis. 

COl1BUSTIOLE ENERGY DETERMIHATlONA: A.O.A.C., 1980 

HATERlJ\LS: 

Bollietic Bomb Colorimeter 

Thrond 

Gelvan011etor 

Bombing Cru�iblea 

Oxygen Cu 

Daa1ccator 

Bcnzoic acid (Allalor) 

HtTIIOD 

• 

The pow4,ccd dry food aamplee were aado into pellets with the 

aid o[ • pelleting uchln�. Tvo 1111111 pelletft were udt for each Cood 

,aple and ware acparataly oven driod in 1nvolopo1 ot 6o•c for 24 houri 

to r..uv, any mi11ture that the 1uple1 •1itht have abaorbed during tt,,

pelleting proceaa. Tn� ov•n dried pellttl Wert then trans(trred lnto 

alr-tlght doalccator to cool. A knovn welaht of tha cooled dried rellrt 

DOt aort than lgn vaa then boabed ln tht Balll1tic boab caloria,ttr at

2� ataoeph•r• of oxygen, 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



64. 

Analytical grade bcnzoic acid was used as standard for the 

collibration of the galvanometer. A blank dctcrminotion was also 

carried out using the length (5cm) of cotton thrend ond empty crucible. 

Based on the number o[ deflection rclntive to that of bonzoic acid 

and blank, the combustible total energy o! tho food aomploa were 

calculated using mathematical Cormulac, Six roodinga were token {or 

the stondnrdizotlon of tho gnlvonomotcr using the ooolyticol grodo

benzolc acid. The moan vnluo o( the six roodings was used for the 

standard calculations. The food aamplo1 wore analysed for total 

combustible energy in duplicates nnd the mean vnluo for ooch food 

111mplc was used for calculation, The calorific values o( the food 

samples were calculotod and recorded in kllocaloriea (Kcal), 

DETEIUtlNATION or CRUDE PAT (ETHER EXTRACT) A.0,A.C., 1980 

ltATERlAI.S:-

Soxhlet extraction apperatu1

Fat extraction thlllble1 

Analytical balooce 

Reagtnta: Petroleum tlher 

Water Bath 

Beater& 

KtTllOD: 

s p of the dried povder,d eaepl1 vaa v•1Rh•d lnto I poroua 

fat eatractlon thlable and put lntlde the •o•hlet ••traction apparalue. 
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Extraction was done continously with petrolcU111 ether for 8 hours. The 

solvent was evaporated on water bath to about 20 111 which wa& 

transferred into a weighed LOO ml beaker. The flask was rinsed twice 

with 10 ml portion of petroleum ether and transferred each lime into 

the beaker. This wos evnporated on the water bath and the extract 

dried for thirty minute11 ot 100°C in the moisture oven for two hours. 

The cooled beoker was later weighed ond the difference in weight of the 

beaker gave the weight of cha crude Cat content of the 1ampi11. A 

blank wos olso run to correct [or the weight of the reogenta before 

tht! colculotlon of the percentage Cat content in the food samples. 

DETERMlNATlON OF CRUDE PROTElll: A.O.A.C, 1980 

11ATElllALS:-

olectric hooting block 

aicrokjeldahl digeatlon Cloak 

nitrogen autoonoly,er {Tochnicon M - 2 model) 

ll£ACENTS: -

Potaa,lwa ,ulphnto and ••lani11111 oxlda 

concentrated sulphuric acid (analytical rca11ent grade) 

alkaline phenar• (alxtur1 of eodlu� hydroxide nnd phonol) - IOOg 

0( llaOH di1aolvad in ,oa• dlttlllad water ln • 1tandard I 11tre 

woluzetrlc flatk, l40au o{ phanol 1111 added to lhe eolution and 

the flapk vaD u,11 up to the I lltr1 urk v1th d!Rtill•d vater, 
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Sodium hypochlorite (co111111erciol bleach). 

ttEtllOD 

The A.O.A.C. (1980) microkjeldohl method was used, 0.2gai o! the 

dried food sample was digested with 2 cl of th cone. sulphuric acid 

(112S0
4

). A(ler digestion, the digeat wns transferred into 25 ml 

volumetric Cloak. The digestion Cloak voe rinsed out with distilled 

water ond the rinse water woe nddod to tho volumetric !loak and mode up 

to mnrk with distilled water. 

5 ml of the solution ln the volum�tric flask voe pipetted out 

and put into the cuvl!t of the nuto-analyeer. The nitrogen content woe 

then read on II chart against o atondard. The protein content or the 

euplc voe then estimated by calculation by multiplying the crude 

nitrogen value with 6.25 boaod on the belief thnt 16% of proteins in 

food is nitrogen. 

EYALUAIION OF PROTEIN QUALITY OF SELEC'If.D WEANlNC HUTUR.ES IIY 

IIIOASSAY TECIINIQUES:-

The qua I lty o( the protein in the CO!llpounded 11eantng dleta ver1 

evaluated ualng the bio••••Y procaduroa deacribod by Eggun (1973) 

for the d1tanilnatlon of NPU (net protein utilization), b1olog1cftl 

value (IV) and dlgett1b111ty whll� the ntthod o{ Campbell (1960) DI

deacr1b•d by lhc National Acadeay of Sclenco - National Roaaarch 

Ccunc11 (NAS-N!C) 196) vaa uood for the dotcrainetion o! (PER), protein 
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efficiency ratio and NPR (net protein ratio). 

Eighty (80) white alblno rats of the wister strains aged 20 - 23 

days of both sexes were used as experimental animals for the protein 

quality evoluotion. Eight (8) weanling rats were used per compoundod 

experimental diet while another group o{ oight (8) wcro £ad referenced 

Cosein diet with casein hoing the only aourco of protoin while yet 

another group o( eight were fed protoln-froo bnsol diet. 

The rots were randomly ollocoted into the di!Coront groups on 

the basis of their weight ond were individunlly housed in mctobollc ploetic 

cages. The cogee constructed in o 11oy that urine and !encoa o! the 

oniaala could be cosily collected ecporotcly. n,e diets 11ere weighed 

into individuol labelled !acd-con ottochod to each cage. Each cogc alao

had a glass reeding bottle reciUty {or 11ater Ceed. The anil:uils wore 

fed ad libitwa for four daya with the experimental diets so as to allow 

thoa accliutl&e to tho dletP and motabollc cogoa. During this four 

daya, no 11elghing1 wero done ond no recorda 11ere kept. Thereafter, daily 

records for food con•1.111ed, aod body weight• of tho onimola 11ore kopt 10

alao wero the records oC !ecol and urine output o[ tbe aniula ware all 

kept for further analyaia. 

After ten dftya or feeding and record keeping o! Ceed contuoption, 

(ecal and urine output, tha HPR value for each rat due to teat diet 

wae d1terain1d ualog tho foniula balov1 
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wt gnin of teat animal + moon wt. lose o! control 

protein consumed by the teat onillal 

the average NPll (or the group was then determined Crom the 

individual 11PR values. 

Thu (eacea and urine (or the loot five deya of tho Len days 
• 

\/Oto pooled together separately for each toot diolj the pooled !eacea

wore then oven driod at 85°C Cor 21, houra. The dried faacoa woe

then 111illod into 11owdcr uelng amoll kilchon blondor and kept away 

!or nitrogen dotormlnotion. The daily urino output o( the oni.alala

wcro collected separately into aaoll ploetlc containore containing 

1 ml of 112S0
4 

each oe proeorvotivo. 

The NPU, (not protein utili�otion), digestibility (D), and 

biologic:lll value (BV) were then eatimotod using tho {allowing 

formula. 

tlPU • 

D -

IIV • 

• 

N2,.rotoined 

N2 ob,orbcd 

H2 intake 

� 111 retoined 

H1 aboorbed 

-

-

1 - (F - Fk) - (U - Uk)

1 

• 

1 - (Fk) - (U - Uk) 

l - (F - Fk)

., 
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Where 1 • runount of nitrogen ingested

" 
F • [ecal nitrogen

" Fk • endogcneous fccol nitrogen 

Where U • urinary nitrogen

anti Uk • endogonooue urinnry nitrogen

I\Iter the initinl ten dnye, records of 11elghts ond Coed 11ore 

kept while still feedin11 the rnts Cor eighteen 111oro dnys but rocorda
• 

oC ur inc ond fecol ouq1ut worn discontinued. After Ceeding the 

rats for twenty-eight doya, the PER voluc woe determined oe follows: 

PER • 

weight gain of to1t on1111ol 

protoin consumed 

Corrected PER• PER x 2.S 

daten11ined PER {or reforonco cn1cin diet 

Ditta:-

The bOJlnl protein-Cree dint woo composed 0£ 

com-atarch 

vegct1bl• oil 

Non-nutritive 
c,llulo11 

Vita.in ai.xturo 

Klner1} talt 
aillturo 

• 

I 

aox 

10% 

.5% 

.1% 
• • 

4% 

•
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The experimental diets were prepared in such o way thot the 10% 

protein were incorporated at the expense of the corn starch i.e. casein 

and the compounded weaning diets were added to the basal diet ot the 

expense of the corn starch to provide o diet of about 10% protein. 

The amounts o( the exporimentol diets added were estimated from 

the chemical anolyais roaulte 0£ the pro to in content of the diets. The 

(1nal resulting teat dial wcro onalyeod to determine their protein contents. 

FORl1ULATlON AND PREPARATION OF TIIE WEAl!lllC DIETS: ESTABLtSIIMENT OF 

NUTRIENT TARC&'I VALUE FOR TUE PROPOSED WEAllING DlETS:-

ln formulating weaning foods, estimates of the overage food energy 

intake o( a group 1a established rot11er (or on individual duo to normol 

biological voriotioo in energy needs between 1nd1viduale and 01 oxploiocd 

in the literature, it le dictated by satiety mechaniema Benton et al (1974). 
--

Thue in cho group of children, thero will bo some thot will require little 

energy and uy not coo5W11e enough nutrleot• 1( our diets are Coniulatad 

baaed on recasaeodod doily allowoncea (ROA) of oncrgy and nutrients and 

average ener1y requirement•, ROA value, were expected to cover raqu1ramoota 

of 91% of the population thua lntnkee bated on ROA will cooacquontly be 

deficient for about 3% of the popuation. 

Our t11rget for thl• project are children aged •ix :month• baaed 

on finding• of •tudl•• r1vlev1d ln the llt1r1tur1. About tho mean in 
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a not111ol population will be found smallest and biggest consumer defined 

for this purpose to be t2 atondord deviation around the mean. Based 

on the observation of Beolon end Swiss (1974), the ostimoted voriotion 

o{ infants energy requirements per kilogram body weight is ±23% around 

tbe mean. Thus the lowest and highest requirement will be 123% about the 

meon. The smnlloat coneumcr who nood leas [ood energy do not neceaaorily 

need leas nutrients (Tnbloa 3,1 and 3.2). 

From table 3.2, onorgy roqu1rcmont incrooaoa with increasing oge 

while the rocomcnded doily lntnkoa (RDl) {or protein remains oeacntially 

the sue between eoven nnd twelve (7 - 12) months of ago and the 

RDl (or 8-Cnrotane, Vitamin C ond lron ore the some thronahont tho ogo 

group 6 - 12 moncha. 

T bl 3 I . Dally •nergy requirement, and nutrient, cecomended • e . . � 

for elx month• old children. 

I.coat Consumer Avorogo Consumer Moat 
-

Conaume1 

Enargy (Kcal) 645 838 1031 

Protein CR) (ro{erenee) 12.6 12.6 12.6 

I - C.rotvne (acg) 1800 1800 18D0 

Vit C (ag) 2D 20 20 

Iron (ail 10 10 10 UNIV
ERSITY O
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Table ).2: Recommended doily intakes of Bnergy and 
Nutrll!nts !or infants 6 - L2 months. 

Av. wt. 
(months) Sexes Av. F.nergy Prot. B-Corotene V it. C.

Combined (Kcol) (g) (mcg) (mg) 

6 7,5 838 12.6 1800 20 

7 8,0 880 13.0 1800 20 

8 8.5 920 13.3 1800 20 

9 8.9 950 13. ,, 1800 20 

10 9.2 966 13.2 1800 20 

I l 9.6 987 L'.l. 2 1800 20 

12 9.9 1005 13.0 1800 20 

Source: Energy requirement• baaed on FAO/IIUO (1973) rcport1 aod 
body v�ight1 bneed on NCUS re!erl!ncc !iguree (1976). 

• 

Iron 
(mg) 

s - 10

s - 10

5 - 10

s - 10

5 - LO

5 - 10

5 - 10
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If our diet is fornulated with reference to infants with least 

requirements, then all the children will receive adequate amounts of 

nutrients ond if the stomnch cnpacity 0£ six months old children are 

similar, (least and most requirement) 270 ml ( Sccretln 1975 I, then 

child1:cn with most requirement will have di{(lculty eating enough. 

However, most o( the 6 - 12 months old children will still 

be 011 the breost while being complemented with vonnlng Cooda thue 111

shown (Toble 3,3), children with the ieost requirement will obtnin 

12.6gm reference protein pet: day Crom o comblnotion o{ breoat milk ond 1

weaning Coods which meet the ROA Cor protein for that age. Children 

vith most requirement will cona1111c a 204 ml portion o{ the weaning food 

thus their needs will be mot within the 270 ml maximum L'01111ch capacity. 

Tho target values (or the nutrient composition 0£ the !ormulntcd 

diets are ba111d oo the reco•cndcd daily allowance !or the least consumer 

of ai.x month• o! age 1.t. energy requirements oC 64� Kcal par day. 

Protein 12.6p per day and the diet au1t hove Cl net protein energy value 

of 7.8%, B-carotene intnke oC 1800 acg per day, Vitamin C of 20 mg per 

doy and 10 ag per day o( iron. 

Our choetn reCercnc� value 0£ 3�0 al 0£ the rrepared weaning diet 

i.e. tbe dleta auet provide I Xcftl per •1 l• arbitrary.

The princlplc• o( food equare and cultiailtae (Cameron end llo(vandtt, 

19&); Hlt:tner, !! !!, 1994; aod Jelllf(e 19671, were uacJ ln the (nnaulatlun 
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Table 3,): Daily Energy, ond Portion sizes for six months old 
children [rota a co11binacion of breast milk and 
compounded weaning foods. 

Least Consumer Average Consumer Hose 
Consume.,, 

Energy (Keel) 

Doily Energy Roqt. 

Energy from breostmilk 

(600 x 70 kcol/lOOml) 

Energy [rom vconing food 

Portion size (ml) 

3 portion (Keel/portion) 

VolUllle per portion {Kcal/al) 

Protein 

ROA (or protein (g) 

Protein frOII 600 al brcaatmilk 

(600 x 1.2g prot/lOOml) 

Allount o{ teCereoce protein 

fr011 v••ning food (g) 

le(erance protein per portion 

Total DD1ly protein (reCerenct) 
intake (11) 

645 

420 

225 

75 

7S 

12.6 

7.2 

S.4

1.8 

12.6 

838 

418 

140 

140 

12.6 

7.2 

10.0 

3.3 

17.2 

1031 

lo20 

611 

201, 

204 

12.6 

7.2 

14. 7

21. 9
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of the proposed wenaing diets based on available local weaning roods 

and ingredienls observed in this study. 

PREPARATION OF THE PROPOSED WEANING DIETS: 

Four (4) different staples were identified as readily avoilable 

in our study oreaa namely Cassevo (flour), Plantain (flour), Maize 

' 

and Rice (flour) and were used for infant feeding. these four staple 

{oods were used in combination with four (4) protein supplements and 

vegetable oil, 

Local Staples Protein supplement Vitamin supplement Ene�gy supplement 

Cassava Cowpcns Alla ran thus Red Palm oil 

Holze Croundnuts Red palm oil 

Rice Soya bcane 

Plantain Alllnrnnthus 
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A basic double mix table was contructed (Appendix l] obtained 

[rom computer annlysis performed on KAYPRO II microcomputer using 

'°Perfect Cale" software to calculate the least cost proportion of 

ingredients to be used for the basic mix. The constructed basic mix 

table contained twenty-four (24) mixes wirh 10 gm.or 5 gm of vegetable 

oil. Further to this, triple mixes or multimixea of the staples, 

protein supplement and vegetable were constructed using proportion and 

substitution principles. 

Amoranthus leaves were chosen os the preferred vegetable [or 

this study because of ilt wide usnge and popularity in the study area. 

Toe composiLion by weight end proportion or the twelve compounded 

wennin� mixtures ore shown below (Table J.4 nnd J.5). 

Tho dacniled recipe nnd method or preparation or the weonina 

diets are presented in the Appendix while Table 3.6 ahow the codes, 

number• and ingrodientl contnlned 1n tnch weaning diet mixture. 
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Table l,4: Weight (g) of raw ingredients coapositioo of proposed

weaning diets on edible portion basis.

i 11 lll lV V VI VII VIII 1� 

Maize meal (g) 46 48 68 8 8 8 8 8 8 

Cassava (lour (g) 8 8 8 29 )7 47 8 8 8 

Unripe plantain 8 8 8 8 8 92 60 146 

Rice flour (g) 8 9 9 8 8 8 0 8 8 

Cowpea (g) 22 8 8 )8 8 0 S7 8 8 

Groundnut& (g) 9 9 8 9 13 8 9 30 0 

Soyabeans (g) 8 0 6 0 8 12 0 g 14 

Am,irnnthus (g) 60 97 70 72 I 1,s 120 SS SS 76 

Rod Palm Oil (g) IU 10 10 10 10 LO 10 10 10

XI 

8 8 

8 8 

9 9 

)9 60 

8 9 

17 8 

g 6 

61 50 

LO 10 

1oblo J.S: Re lnt ivc Perccnlago Co1111oaitlon oC lloaning a1.xturca dry motter 

baain 
1 [ Ill LV V Vl Vil Vlll lX X Xt Xl 1 

1.\41:r.o 111enl '.> I '.>6 69 0 0 8 0 0 0 8 0 

Cu111ovo 

flour 0 0 0 31 ,. 2 52 0 0 II ll 0 0 

l'Lantuln 

Cluur 0 9 9 8 8 9 30 JO 58 g g 9 

Rice C\uur 0 0 g 0 0 ll II II II 1,9 61 65 

llenna flour 2� 0 0 1,3 0 0 SI g 8 21, 8 0 

Groundnut 
l1owdor II I I 8, 0 16 0 0 1,3 0 0 18 0 

Soyoboan• 
0 8 0 0 I I, 0 0 16 0 0 8 

(lour II 

I \ 19 11 14 29 22 9 ll 14 ll 9 12 

13 l .l 11 12 13 12 10 I� 12 14 12 IS 

XII 

8 

8 

9 

49 

1 ll 

8 

8 

48 

10 
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Table J.6: Codco ond l\ccipce of Wenning mixtures 

Diet No Diet Code 

1 HC/10 

11 MGi\O 

lll HSi\0 

lV CCAO 

V CG/10 

Vl CSAO 

\I 11 rCAO 

Vlll PCAO 

lX PSAO 

X RC>.0 

Xl 

XII 

I ngredienlo 

Hnizc 111001, co11pcn, Ainnronlhue lcovce ond 
l\ed rulnl oil. 

Hnlzc 1Dunl, Croundnulo, .llmaronlhue leaves 
nnd Rod Pnlm oil. 

Molzo mool, ooyobcans, l\nlnranlh\18 lcnvc11 
nnd Red Pol.moil. 

Cnesnvo flour, Cowpcn, Amornnthue lonvoe 
ond Red P11l111 oil. 

Cosenvo !lour, Groundnut, Am4ronthua loovos 
ond Rod Palm oil. 

Cnssovn (lour, Soynbcnna, tu1u1ranthuo leaves 
Red Pol• oi 1. 

l'lonu1l11 (tin Lure unripe), cowpcn, flmnrnnlhus 
lonvos nnd Red Pala oil 

l'lsntnln, Groundnut, Amaranthu1 lrnvoe 
nnd Red Pnlm oil. 

l'l,nta1.n, aoynbonns, Amarnnthll& leavee and 
Red Pola oJ. l.

Ric•/lllce flour, Cowpca, Aaarnnthuo leovoa 
ond Rod t'nl• 011. 

PJ.ce, Croundnut, Aaarnnthu� leRvea and 
Red Pal• oil. 

Klee, Soyabea11.1 Aaaronthu• lonvoo and 
Red Pal• oil. 
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Eight (8) of the twelve diets prepared ._.�re subjected to bi949say 

protein quality evaluation as well as sensory evaluatioo. Iba 

consistency/viscosity of the prepared ready to cooaUlle veaoiog mixtures/ 

diets were also measured/assessed. All cassava and plantain diets as 

well as Diets 11 and XI were further evaluated. 

PRACTICAL COOKING PRE.PARATIOH:-

All the ingredients used for the weaning mixtures were obtained 

locally from the local markets in the study area.

Cassava Flour:- Thie woe made from the smoked dried caasava paste balls 

called "Pupuru" which v1111 scrnpped clean, pounded into (lour and sifted 

to obtaio fine flour. 

Plantnin {lour:- Hature unripe green plantain vara purchased from the 

local markets Cor the (lour prep11ration. The 1111tura pulp wore sliced, 

dried, milled ond 1iaved to obtain Cine plantain !lour. 

H4ii11 Henl:� thla waa mode from locally bought maize u1ing tho 

trod1tionol home bnaed method, of etceping, (!ormentiog), milling ond 

lcochin5 Lho 114110 1tnrch. 

Rice flour:- 1.oc11l lgbuio-Eld.ti rite w:111 bought from tho locnl

market, pickad and winnowed to make clodn and etonc Cree. Some oC the 

cleaned rice wan w111hed nnd 1un dried then allied into [lour whilo 

che rr,t woe kopt ood u1od whon noeded to prepnco cookad rico u1ing

traditlonnl 1111thcd. 
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Groundnut:- They were bought from the local market, picked to free 

them or stones and make clean. S01:e were roasted while the others were 

kept aud boiled as needed. 

Co'llpeae {co111111on beans):- The white variety was the most comon and popula1 

in our study area. This waa bought froQ the market. The beans were 

picked free of 1tooes and pebbles, vionoved and vashed. The clean beans 

were then wet dehulled ood then cooked soft or ground into paste. 

Some of the initial beans stock ware cleaned, picked free of stones 

and pebbles and dry debulled. The dry dehulled beano were then roasted 

and ground into Cine powder which waa kapt in air tight container 

for future use as needed. 

Amaron�hus loaves (Amoroothue Caudatue) Tete:-

Among the many loo(y v1g1tsblea consumed in the study area, 

Aura11Lhu1 caudoLua va, tha 11oat co-on. Iha vegetable vaa 11110 v�r:y 

popularly conAumad. Tho v�getnbl• vna bought [reeh Crom tho local market 

each time it was need.:d. 

Soyoboono:- This wne obtnlned !rom the locnl 1111rkct. Somo a( lhe 

soyabllGDI bou11ht veto c1oonad (roa 0£ pcbbloo, stonca and dirts. then 

wore dehul 11,d, blanched $potboileJ), dra1ncJ, dr icd ond llllled. S01110

vora later ronated a[ter initlal blanching and dehulllng �hilc ao1110 

al,o varc dohullod, blonchod nnd ground into smooth poato. 
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Vegetable Oil (Red Palm Oil):- Red palm oil was used for all recipes 

evaluated and prepared because it wos readily available in the study 

area and the most common vegetable oil commonly consumed. 

Measurement of Consistcncy/Yiscoaity of Selected Weaning Mixtures: 

After the preparation of each weaning diet based on its recipe 

i.e. ready to be consumed (or our target six months old child, thl!•

diets were placed in a water bolh to cool too temperature o( 35•c -

40°c. The consistency of eoch recipe was then measured at this 

temperature using a modified Adam's conaistometcr £ollowing the 

method below: 

1. /In open ended cylinder woe plocod in cho contra of
the meoeuring plate.

2. The prepared diet was poured into the cylinder up to the
level lndicotcd on the cylinder.

3. The cylincltr vo1 then quickly removed thus allowing
the proparatlon to apreod on the ploto.

4. Alter a three minutes lag, the consistency or eh,
preparecion vn1 r•nd by counting the nu,ab1r of
concootric circle• corro1ponding to the liait or spread
or tho preparation.

Sen1ory Evaluation o! Selected Weaning Mixture Prepared. 

Prepared (or.ulated diet• vore 1ubjected to org1nol1ptlc a1111aont 

of flavour, taatt, aouth !ttl, colour/app1ar1nc1, conai•toncy and over 

all acceptance. Th• a11101ora con11atod of tvonty-four 11C1thora vho 

.,.,e untroiaed ln atnDory evaluation but (aaJ.liar vith taat, and

feol or the uJor ln1rcdicnta coat1ln1d tn the c011pound1d ve1n1na
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mixtures. The assessors were mothers who voluntered to be recruited 

Cor the sttldy ond were oll from Ondo stote. 

The ossessment woe carried out in Home Econo111ics food laboratory 

under noturel lighting. Assessors wcro individually ecoted and supplied 

with individual trnys containing the coded food/diet aomples, o gloss 

of tepid wotcr for rinsing mouth in botwean tasting and o questionnaire 

to record rceponeu. 

Eoch oseeseor filled o questionnoirc expreasing her opinion on n 

five point ecolc (modi{iad Ucdonic scale) about the toate, colour/ 

oppcoronce mouth [eel ond consiatoncy of tho coded diet onmple (s) 

preeonted to her. 

sensory evaluation queetiomu1ire woe designed to ae11cas food 

eaaplea attributes of colour, flavour, taatc, mouth fool conaietoncy 

and overall ecceptabil1ty tor children aged 6 - 12 months. The 

"enaory chnracteriatic data collected wore aubjoctcd to atatietical 

analyaia according to Lanaond (1982) method. 
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CHAPTER FOUR 

RESULTS 

DEHOGRAPlllC flND SOCIO ECONOMIC CHARACTERISTICS OF THE STUDY GROUP 

A total of one thousand, four hundred and eight mothers were 

interviewed from five local government oreae of Ondo etote. Four 

hundred o! them were recrui�ed from Ondo local government oroo, two 

hundred ond eighty-six Crom lkere locnl govornmont oreo, two huodrod 

ond sixty-four [rom lkoio, two hundred ond fifty-two from Owo and 

two hundred ond eix !roaa ldonre local government nrona. Table 4.1 

below shows the dlatributlon o( survey a11111ple by local government 

area. 

T11ble 4.1: D.latribution o{ Survey Sample by Local <;overnmenl Aron. 

No of molhers Sex or Children 
Local Cove. Area Hole Fe11.11la 

ldanre 206 107 99 

lkere 286 146 140 

lltal• 264 133 131 

Ondo 400 192 208 

Owo 2S2 120 ' 

1)2

Total 1408 698 710 
i----·-------·- --·····--- ··-··-

.

Tbe towns anJ v1ll•&•• atudled ware ldllnre anJ Aloain in ldanre

local iaveraaent nraaa. lker• and lae•tk..iti ln lktre local governnmt
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area, Okitipupo and Ode-Aye in lkale local government, Ondo (Obun Ondo) 

and Oboto in Ondo local government and Owo and lpele in Owo local 

government area. 

In addition to the mothers, fiity community workers mode up of 

community nurses, health workers nnd traditional medicine women known as 

lya-Abiyes were similarly 1ntel"Viewed regarding their knowledge, ottiCudea 

and prnctlcc with, re1pucl Lo weaning. 

the composite distribution of the children by aae group n11d1by locol 

government aren la shown below in table 4.2. There were at least Len 

children per nge group between [our ond twenty-five montho but the number 

of children aged thrity montho and over wore aignficontly lower in all 

local government orco1 1tudiad. 

SOClO-ECONOtttC 

"the aumnry or the socio-economic choroccariatico of the roepoodcnte 

(aothera)" and choir f1u1ily bockground ls shown in table 4.J belov. Tho mean

agea o! the ,aothera Ln all tho !lvo local govornmont oraoa aro 11allor, 

tventy-ai.JL, though aoth•r• from Ovo local gover1111ent area appeared relntivoly 

younger. ln all the (lve locol govonmant areas, 711 of the aothora had

at lcait prl.Jury achool education. lk11le and ldanro locol government 

ar,,a h•d the hl�haat percentage of 1111terac, aothera (40% and JS1

reapectt•ely), vho had no for.al education, Petty trnding ond {ood vending

ver• Yer)' l1Sp0r,ant occupatlo� o( the aothora except in tltale local

IG"fermeot are• vh•r• larDln11 diaplacad food vandln11 to tha thlrd ro•ltion,

� third of the aothtr& eacert ln Ondo local iovern:icnt ar,a cla\a•d

full 
aevlfe vho had no r•ld aployaent within or ou�aldc the 

14•, 
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• 
• .. . . • 

... .. . 

Table 4.2: Age and local government area distribution of 
children etutlled. 

Age Croup Number of Children by local government 

ldanre , lkorc lkalc Owo Ondo 

4 < 7 42 70 42 39 98 

7 < 10 39 59 29 30 82 

10 < 13 2S 44 38 33 77 

13 < 16 19 37 32 46 23 

16 < 19 16 23 12 37 39 

19 < 22 10 12 20 23 26 

22 < 25 20 15 19 18 20 

25 < 28 9 14 20 12 1.5 

28 < 31 9 8 16 10 17 

31 < 34 12 2 12 I 3 

J4 < 37 .5 2 24 - -

• 

TOTAL 206 286 264 252 400 

• 
• 

-. 

________ ..... •t,ir.,.·-----•1-·-----1-----·--- .,. ..........

Totoal 

291 

239 

217 

157 

127 

91 

92 

70 

60 

30 

31 

I 
1408 I ··--1
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llousehold Facilities 

Most o{ the households surveyed depended on othor sources of woter 

{or domestic use except in Owo local government where 46% depended on 

pipe-borne water. Well/Spring and rain waters were the other sources 

of water identi[ied during the survey. 

Thirty eight Lo sixty-eight percent o{ tha household aurvcycd hod 

no ndequote toilet (ocJ.11ty 01 assessed by ovoilobility of pit lotrinc 

or woter closet. 

Record o[ place o! bit th o! the children show that 75. Ii% oC the 

children were born in hoepJ.tala/mat�rnJ.ty centres. lkale local government 

recorded the highest pcrcentoge o( home delivered children n111ounling to 

391 while Ondo, lit.re ond ldonro hod 28%, 21,% ond 18% ho111c delivered 

children r••pcctively. 

lNFANT AND Clllt.J) FEEDING rRACTIC£S 

Breoat(oading:- All the 1408 children were breaat(ed for varying 

periods Crom birth to thirty •i.Jt month,. The duration of brcutfeeding 

bovevcr, voritd aign1[1cantly !tom one local governaent to the other 

(table 4.S) and the percentage of children still breaetfed at nine aonlba 1,111

at lea at 701 o{ tht 111arple studied. TI1e re1ponse to "how old vas tht baby 

vben brcaetfaedini; atoppad" gavt • dlCferent picture !roa table 1,.5 vblth 

lodlcnted th.at at about thr•• aonth•, 121 of all tha lf,08 110theca had 

lt ia thuD reuooable to aee1111e and contlude 
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Table 4.): Age and Principal Occupation of Mothers and Fathers Occupoti11n 
by Local Government 

Mothers meon 
ago (yrs) 

Std. 
deviation 

l\ge Range 

�other's
Occupation

Fan,crs 

(yrs) 

Petty trodl!t8 

Full hoWll!lli(e 

Food Vendors 

Pother's 
Occupation 

Paraers 

Artianna 

Trader, 

Labourer• 

ldanre lkole 

26.0 26.9 

16,2 16,2 

16 - 41 18 - 45 

5% 36% 

56% 28% 

33% 30% 

6% 6% 

56% 56% 

22% 101 

11% 19% 

11% 1.5% 

Ondo Owo lkere 

26.8 26.0 26.3 

J.6.6 15,9 16.2 

17 - 115 15 - 40 18 - 45 

3% 7% 5% 

6.lJ 45% 30% 

18% 28% 38% 

16% 20% 27% 

• 

JO% 54% 40% 

39% 30% 19% 

26% 8% 9% 

5% 8% 7% 

• 

c.
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Table 4.4: Educational Attoi11J11ent and Household Amnlenities of 
(Parents) Respondent F111111ly 

I 
--

Mother's Education 

lllitcroc ea 

Pri111Bry 

Secondary 

Vocational 

Fotber'e Education 

lllitorotca 

Pr1.111ry, 

Sec:ondol"y 

Vocatlonal 

Doae1tic voter supply 1ource 

P1pt-borno 

Well/Sprins 

Rain 

Stre1.11 c1rchment 

Toilet Focllitica 

Pit/Water clo1•t 

8u1h/Stro111:1 

lefu,e Dill!OIOl 

llu1h 

le(uae Heap 

ldonre 

35% 

35% 

25% 

51 

15% 

50% 

30% 

5% 

I 0% 

52% 

8% 

30% 

321 

68% 

1001 

-

Ikole Ondo 

40% 23% 

42% 4)% 

17% 30% 

1% 4% 

26% 10% 

1,0% 45% 

29% 40% 

11% 5% 

81 15% 

35% 67% 

461 -

11% 18% 

62% 49% 

38% 511 

861 94% 

14% 61 

• 

Owo lkere 

30% 20% 

40% 52% 

27% 20% 

3% 8% 

20% 8% 

44% 56% 

32% 30% 

4% 6% 

46% 20% 

29% 631 
-

-

25% 17% 

53% 61% 

471 39% 

80% 9 IZ 

20% 91 
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Table 4.5: Perccntoge chidlren fed breastmilk pe�·oge group 
by Locol Government Arca 

Age Group (Months) ldanre lkolc Ondo 

4 < 7 93% 98% 89% 

7 < 10 90% 93% 72% 

10 < 13 BOX 90% 1,7% 

13 < 16 42% ,, 7% 22% 

16 < 19 19% 33% BX 

19 < 22 20% 20% 4% 

22 < 25 10% 21% -

25 < 28 
- 5% 7% 

28 < JI - 1)1 6% 

31 < 34 71 8% -

34 < 37 
- 17% -

0\/o lkere 

90% 91% 

70% 86% 

40% 75% 

15% 27% 

22% 17% 

lJX 8% 

- -

- lJX 
I I 

- -

- -

-
-
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that mixed feeding was practised by some �others from as eorly ns one 

month. 

Host of the mothers brcaat(ed their infants on demand rather than 

on schedule in all the (ive local govcrnmert areas 

Ninety-eight percent o[ respondent from• lkole local govertllllont oreo 

breastfed tl•cir in(onca on do11ond vhl lo Ondo local govornmenr recorded 

tho lowoat pcrconcogo ol mothers that foci rhoir bnbios on do11ond with 

o vnluo of 70% (Table 4.6)

Table �.6: Porccntoge Distribution of HoLhors by Method of 
llreasL(eetliug by local government area 

Feeding Method • .Idonrc lknlo Ikerc Ondo Owo 

Deiuntl 86% 98% 79% 70% 761 

Scheduled 141 zx 211 301 24% 

Breoac(oeding w111 stopped completely ot various ogca o( the 

children vhlch varied from ono local government to another, (Table 4.7). 

S011A of cha children vrra 1till on braost up to tboir thitd birthday 

L·l l 1 govern11ent area Hoit al the children,1nniv1r1ary in t .... e oco 

84.41 had co:iplctely etopped br111tC11ding at the Rgt o( nln•t11n aontha

lo all th• flv• local aovera:1ont •r•••·
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Table 4.7: 

91. 

Percentage children Weoned Completely off the 
Breast by age group by local government oreo. 

Age Group (Months) ldonrc lknlc lkc�c Ondo Owo 
-

4 < 7 10% 7% 10% 15% 13% 

7 < 10 15% 10% 19% 31% 33% 

10 < 13 28% 13% 27% 58% 55% 

13 < 19 83% 70% 83% 97% 89% 

19 < 25 90% 79% 100% 100% 100% 

25 < 31 100% 89% 90% 95% 100% 

Jl < 37 94% 89% 100% 100% 

The mothers had diCCerent rea1ono !or atoppoge of brcaat!eeding 

when they stopped as sbown in Tabl1 4.8 below. Mothers satiafaction 

that their ch11dr1n are old enough as Judged with the child'• ability 

to eat adult food• unmodi!ted is the aoec illlportant reaaon (or atoppngc

o( br1a1tf11dtng ln all the !iva local govarn.caont oroaa. 

100% 

Child'• rcCuaal and aothera emplo)'llent were alto other algnlflcant

r,aaon• anthers gave !or acoppagt 0£ breaat(eeding their bftbiaa in Ondo,

Owo and Jlull• local gov•r=nt arua. 

Hothcra pattern of ceaaatlon o! breaatfeadlna waa rapid, Jone

ovar 8 fcv daJ• 11 ahavn by 70% o! all tha 1408 110th,r1 ln the flve local

a,,,,,r-nt areal (Tabla 4.?). 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



92, 

tabla 4 .8: Hothor1 reaaona (or 1topp•s• o( bre11t(e1dlnR - r1rc1nt1gt dlttrlbutlon 
o( aothara by reuon by local governaont 1reo1. 

Hothar1 r111on for ldanc• Jkah lkero Ondo 

atoppog• o( bro11t- llo 1 No 1 llo 1 llo 1 Ho 1 

feodlna 

Cblld 11 ieCu11l 19 9 21 • 56 /20 71 I 18 57 

1111\ drhd up 2) ll 29 II 4) u ,o u 37

Cr1ck1d nlrrl•• JS II l7 14 28 10 JI 8 13 

f1ally Tr1dit Ion u l3 29 ll 14 5 20 5 ll 

ChUd old enough 70 34 116 44 BJ 29 104 26 70 

Hoth1r'1 ,aplo,aent 6 3 16 6 28 10 8) 21 38 

ln1d1quttt alll 1upply 6 J 16 6 ,, 12 JI 8 24 

tOTAL 
206 100 lM 100 286 101 400 IOI 252 

1----- -· --· ----- --- ·-·- - -

• 

2) 

IS 

� 

\ 

2ft 

I) 

I t 

IOI 

-
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Table 4.91 

lleonln� 
Period 

In d1y1 

In weou 

In aonth1 

TOTAL 

93. 

Hothtrt Pattern a[ Ce,,ation o[ Bre11tC11dina 
by loc1l Covernaent Ar•••· · 

ldooro tule Ur.ere Ondo 
lr Ho 1 No 1 110 l !lo

59 122 57 150 70 200 76 )Ol 

3) 68 37 98 25 72 24 96 

8 16 6 16 5 14 - -

100 206 IUO 264 LOO 286 100 400 

Ovo 
l !lo l 

82 207 70 

16 40 27 

2 5 4 

100 252 IOI 

UIUOOUCTIOH or SDll-501,10 uurrLDltMTAAY rUDINO riv.c;r1c!/rAlTEIUll 1 

$1at-1olld1 or eoJIC l1J 1dull (aodo (uJlna ta chllJron •-•octd 

oCttr lour 1oanth1 in 901t o( tho chUdun In •11 local go•1rnatnt1 

1tudltd (Table 4.10). 

T1bl• 4.101 Aa• o( Introduction ol �,.1-1olld to Children
b1 local 1o••rm1at 1rt1.

Aat Stal•oallJ• Uut ldanrt llullo n:,u Oodo 

lntroduc•d l 1 l 1 
,__ 

< 4 """tht )61 211 381 451 

4 - 6 aontho Jll 241 511 JU 

) .... th• JOI SSl 101 2)1

TOTAL 
1001 1001 1001 1001

Talol 

llo 

98) 

374 

51 

1408 

Owa 
l 

4ll 

391 

191 

1001 
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Sixty-three percent of all the children ( 1408) in all the five 

local government areas commenced (eeding on semi-solids oltor !our 

months of ogc. The semi-solids most usually first offered consisted of 

home-made gruel of moiie (Ogi) olono in 82% 0£ nll children while 9% 

combined the ogi with milk Cormulo ond onother 2% comb lned eggs wiLh 

the ogi, Seven percent of thc children who were offorod gruels, consumed 

gruel of plontoin or cossnvo (ploin) oe Cirat semi-solid supplement, Those 

aemi-eolid proporotions wore Cod to bobioe o(ton from feeding botLlea. 

Cuetord ea o gruel woe olao introduced to children sometimes as 

alternative to ogi porticulnrly in Owo ond Ondo locnl government areas.

llovcver, porccntoge oC children thot consumed custard, (11 coacrciol colour .. ,I

flavoured corn £lour) vae olao inclllded in the figures for ogi.

Some mothers 11lao clolmed to hove introduced fruits particu larly

oranges, powpov or pineapples co children oa (lret supplement

depending on the available fruit in season, In 1uch co1e1, they

were home pre pared and often !cd !t011 1poon or mued with some plain

gruol and fed from bottle.

ModiI!•d adult (ood• wore 0110 introduced to children•• firet

auppl�aont. The•• included food euch 01 pounded y111, yaaa, be1na and

bean �i•h•• as well•• c111av1 (Table 4.12),UNIV
ERSITY O
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Table 4.11: 

95. 

Percentage distribution of children by type of first 
semi-solid introduced by local government area 

Semi-solid Preparation ldsnrc lkale lkerc Ondo Owo Avorago 
X % total % % % 

Ogi 79 76 92 75 94 82 

Ogi with formula 14 - 8 14 6 9 

Ogt vith eggs 3
-

- 6 - 2 

Cassava/Plan to in 4 21, - 5 - 7 

HOTIIERS SOURCES OF lNFORKATION ON ClllLD CARE

/Ill the mothers interviewed and obearved for this study reported

to have received odvlco from di{!eront people ranging from family

aeabere through hoapital per1onncle to frionda lTabl• 4.IJ). Fourty-

1even percent of the mothers in all the five local governaent areas

depend on advice {r0111 the hospitals or clinic• while 30% of all the

1408 aotber1 got 1dvice from porenta and inlnw1.

rooos l'lt0.'1 FAMILY KEAL 

All aotber• r11ponded to hnv• u1ed 1011e Coode !roa the Cully pot

for f�eding the.lr children p1rticularly tho11 thnt had com,nced

,upplc:ancary t,ed.lng, Food• cited by tb• rothora were all' 1olid adult

fOOlla which included eaahed beana, ao1smoin, aura, yaaa, cocoyu, aula,

tba, p,;puru, plantain, pounded :,n, rtc1. lloee made bean, dlahtll r•nntns
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Table 4.12: Percentage distribution o[ Children by type o! first 
Supplement introduced by locol government area. 

Type o[ Supplement ldnnre lknlc lkere ' Ondo 

Ogi 61% 6)% 65% 62% 

Ogi with formula llX - 6X 12% 

Ogi with Eggs 2% - - 5% 

Pounded Yam 5% 3X 8% 2% 

Orangc/Pineopplc, PoWjlOW 2% 1% IX 1% 

Beane and bean diohee 8% )% 8% 9% 

Yoma/Cocoynm 5% 5% 10% 2% 

Pupuru/Ca1eava gruel 2% 11% - 4% 

Plantain gruel IX 9% - -

Fish 1% 4:t 1% 1% 

Ega1 2% 1% IX 2% 

• 

Owo 

68% 

4% 

-

5% 

2% 

11% 

8% 

-

-

1% 

1% 
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Tabla 4.13: 

91. 

PercentaR• dlatrlbutlon o( Hothtra by Spurc• 
of Advice on Child Pttdln& &7 local 1ovorna1nt 
at•••· 

Sourc,,or Ad�le,, ldanrt lkole lktrt Ondo Ovo TOTAL 
llo % llo 1 Ho 1 Ho 1 Ho % Ho  % 

---- -� - -

P1unt1/lnl••• 62 )0 108 41 80 28 100 2.5 76 )0 426 JO 

Ho1plt1I St•!! 9J 4) 98 J7 163 57 168 42 U4 53 656 47 

lluaban�, 

Ftlenda 

Saw olbera 

O•itato) 

TOTAL 

2J 11 41 18 2J 8 Jl 8 22 9 147 10 

28 14 11 4 20 7 68 11 ., 6 142 10 

- • . . . . J2 8 s 2 31 3 
' 

206 100 76A 100 286 100 400 100 2S2 100 1408 100 

---· •••••• ••••• ·-·· ••••• ···- ·--·----· ···-·· ···- -----· -··· 

f,oa u,hed bt1n1 to aoin-oln v11 the eaconJ ao,t taportlnt c .. u, •••l

o((orcd to chlldr10 follovtd b7 dltbea ol yau and cocoy ... Ploh ood •&a•

ver• th• eovrc•• of anlul rroteln• favoured by aoth1r1 for thalr children.

rOO<lo 1.- 1 .. uy aoolo hd to chUdron voro olthor fod •Ith booJ vhUo

,,.1-,olld ood Uqvldo vtro !od by bottle. Spoon 1nd cup !11dln& v,1 not

a·-• pr1ctl<•· r,,Jloa practl<•• •••• ,tallar for all tht 1ro,,p

atudl1J lrr11p1ctl•• of local 10•11T11••t ot doalcil••

Kolh•r• conc,pta of tooJ• "blch ••r• •aood •Pd •rprorrl1t•"' and

�..,, 1ooc1• aftd undaalra�I• lot ale� chlldttn art •• (oU.,,,,1
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"G ood Foods" 

Pap and plain gruels 

Herbs nnd Native tooe 

Sugar/glucose water 

Jollo( rice 

Eggs 

Breaal 11llk 

Steamed Coods 

98. 

",., ,,ot Good Foods" 

Baby mllk 

Benne and boon dishes 

All solid foods in gonaral 

(Poundod yam, obo, omolo ctc} 

Rico, Cocoyam, YDlll 

Heat 

All friod !oode 

Seneoned (oods (1piced) 

Generally, most of the mother• ograod that there woro foods moant 

for sick children and thoso to be avoided, Uowever, beyond this 

1grco11ont, mothers perception of foods good for aick children varied 

not only along local govornmant oren1 but also among 1nd1vldunl mothtra 

in the aaaa local government arco. S1mil4rly, mothor1 rcoaona for 

the dlchoto;iy 1110 variod. Notable uong re11on111ven !or the not 

good [oodi 1nclud1d dlfficult to digo1t, cou10,/giv11 wonu and contai.n

unJ cbcaical• wb11• tho1e c:ontidtrod good wero belioved to help child

grav and rec:OYer (r011 illn•••· Table 4.14 ehav the r1l1tive 1.mportanc:e

o( different (oodo (raa th• [nally pot In l1edtng wean1na •a• children ln
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Tobl14,l41 

99. 

Huaber aod rerconua, or Chlldron that voro 
Con1ualng d!Cforont fully loodt by local 
gov1ma1nt area 

Faally Food ldanro lk•h lk•r• Ondo Ovo TOTAL 
llo l No 1 llo 1 No 1 No l No 

Boon & Btan J hhoo 6) )2 20 8 77 27 170 4) 9S J8 427 

Yaa/Cocoyoa 37 18 34 IJ 100 JS 40 10 71 28 282 

lytn (poun,led yo•} Jl 18 21 8 11 27 40 10 4S 18 220 

Pupuru/Ebt 16 8 11 29 - - 76 19 - - 16, 
• 

Plantain dllhto 8 4 6) 24 - - - - - - 71 

Flah 

i,,. 

8 4 29 ll 11 4 20 s 10 4 18 

16 8 8 3 11 4 40 10 10 4 8) 

D1£T ll!STORI 

Analyol• o( tho dot• collocud on tho dht (or children baud 

on th• otroctured dltt hhtory 1huu ahovtd alailorlty in all the 

(l•• local 1ow1rnatnl arcaa 1tudi•J· Al.oat all th• food, aentioned 

�,,, boe9' pttpared vlth th• ,actption oC ••• purcba11lJ te1d7 Ndt.

E••n for 1oa9 oC lit• u1J7 Lo con••• Cooda. local food ••ndon v,r,

• 

rooo111tbl• Cor their rroporotlon ond dlatrlbutlon.

eon,,.ptlon ot cuoo•a ba11d dloh•• v,n dtlaJod in Cwr o( tho

ft•• local ao••caunt 1r••• vJth 1U11 local aottf11"9tnt 1r,1 co..,nctni 

••••••• dlob con,..,1100 •• aNol Cr• a• •••raa• o( (our aon1h1, 

l 

30 

20 

16 

12 

s 

6 

6 
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' 

No 

I 

2 

3 

4 

s 

6 

1 

a 

9 

10 

11 

12 

ll 

14 

IS 

16 

11 

II 

100. 

Tabla 4.lS: K11a Agta at w.lcb di££1rcat Suppl .. entary 
TOO<!, vere lntroductd to Cbildna ln Ondo Stata 

fWD !TEii - A(;�. S,D ,No FOOD lTDI 
(Koatha)

�lee 6.S4 ! 2.ss 18 Plnt1pple1 

llaiz, 6.S7 1 ). II 19 Pavpav 

Cutoaa corn 6.89 1 1 .41 lO llango 

Brood 9.96 ! 3 ,39 21 Ouns•• 

81101 S,48 1 2,26 22 Okro 

Cround.nuu 8,42 1 l,S3 23 Auranthua 

Soyabeana S,27 1 1.ss • 
24 Taaco11 

Locuet b1an1 12.60 1 s.a, 2S Onion• 

Helen 6,01 I 2,48 26 Ptppeu 

ea,, ••• 11.sa 1 s.8, 27 lied Pala oil 

Yu• 9.29 • 4.34 2' Yogatable ell 

Ceco1•• 9,29 ! 2.7S 29 11ar11rln1 

sv11t rot1toe1 10, lb 1 l,lS )0 Ttt 

rtaeutn 11, 63 ' 5,39 JI Cocoa drlnk 

8,61 • 4,SI )2 Carbonoud 
l1n1n1 b•v•r•a• 

11, 86 !. ,.,, )) Fruit Jule• 
Keat dtln1t 

6,11 l 4.47 J4 Sugar 
Fllb 

Snail 
16,67 ' 7.0) )6' S1cch1rln1 

KE.WAGE! S,D 

(Hoot ho) 

S,S9 1 4,li 

1.)7 ! 3,39 

17. 17 ! 11. S

4,93 1 3,10 

,.,. ! 2.a,

9.0S ! 6,20

7. 81 1 ),q

1.63 1 ).61

e. 1e 1 3.81

1.11 1 4. 3(1

1, 11 ! 4.JO

9.SO ' s. 74

6.00 1 2,98 

7.42 ! ),4) 

7.70 l 4 ,41 

S ,0) •
• 2,J

4,60 1 I, ll

··" ! 1.sa
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Similarly, plantain gruel va� important in only Ikale local government 

orea. Table 4.15 show the mean coanencement age for feeding various 

foods. Foods like fruits (orange and pineapples) were introduced to 

children os early as one month of age. Foods co111111enced at tvo months 

ranged Crom guinea corn or mai�e gruels, tea and okro soup. Foods such 

as rice, beans and bean dishes soyabeana, fish, p11wp1111, vegetables 

vegetable oils, margllrine, sugar and spices were introduced to children 

at three months of age 

INFORMAL UITERVll!W AND COMHUNlTY PARTICIPATORY OBSERVATION RESULTS: 

H!lrket and Food Stores:-

Tnble 4.16 below show tho distribution of food 11111rket1 11v11ilabl11 

in the two selected towns per local gover11111cnt area. 

Toblo 4.16: Food Horket di1tribution by local governmont
oraa (selected centres) 

Hame o! local Covornment Numbor or food markets 
Locol govt. Ueedquarters 

'

Rural Tovn 

Idanre 
I (Idonro) I (Atoain) 

tkale 
I (Okillpupa) ' l (Ode-Aye)

2 (lkert) I (110) 
1kcro 

5 
Ondo 

(Obun-Ondo) I (Oboto) 

l (Owo)
I Owo 

I (lpclo) 
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the markets in the local gover11111ent headquarters are opened for 

business in moat cases daily. Uowever, in Ondo local government 

headquarters, two of the five markets are opened for business on every 

fifth and seventh day respectively. All markets in the other rural 

locations observed are operated on every five day basis. Markets in

the local government headquarters particularly the main morkets have 

many food &tolls while those in the rural communities hove between 

twelve to elxLy-two !ood atolls. 

the types, close, variety ond number or nvoilable Coods in the 

rural oreoe of the five local government areas are less diverse and 

voriod when compared to tho11e available in the local gover11111ent heed­

quortora. Table 4.17 show the aummory of available foods in the 

£1ve local governmunt oreoa by food claea. 

COl1!1UN1TI \IORK£1!.S RES POii SES, ATtl'IUDES AND BELIEFS ON ClllLDFEEDlNC 

Pourty-three females and acvon moles were onl1ated ns re1ourcc

pereone to provide odditionnl lnformatiou on child feeding. The r l!ty 

randOlllly aolecced peoplu wcl'o port o( the coinunity workers Cound in 

the { ive local govornment are••· They can1i1tcd of hoapito.l/clioica/ 

di•penanry ,ta!£, troditionnl blrth 8lltndant11 and co11111uoity medicine 

/ h r •811 herb• end roota (lyn nl�gbo-Ollo/Bnba abtye).aon women t 11 UNIV
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Table 4.17: Sumary of Available Food Items in the Five 
Local Government Areas by class of Food. 

FOOD CLASS 

Vegetable �totein Sources 
• 

Leafy vegetables 

Ani1'al Protein 
Sources 

Available milk type• 

Energy Rich Food, 

l'rul to 

llev,rages 

Commercial Baby Foods

FOOD ITEMS 

Croundnuta, Ccn>peaa, Melon, Soya 
beans, Locus beans vegetables • 

Tete (Amaranthus condatus), Soko 
(Celoaia argentia), Ewro (Vernomia 
o1J1ygdalina), Elegede (Curcubita 
pepo), lla/Okro (Abelllloachus 
esculenta), lroko (Tel{airia 
occidentalis), Ewedu (Cocchorus 
olitorius), Allunututu, lgbngba and 
Ebolo. 

Beef, mutton fish, Pork, Eggs 
fowl, llobbit, Snoil•, Comos 

carnation, reak, Carnco, Coast, Nido 
Thrao Crovn. 

YIIIII, Gori, Pupuru, Cassava flour 
Yn (lour, Rico, Plftntoin, Cocoyam, 
Swoot Potato, Hoi:o, Cuinon Corn, 
Broad, Fufu. 

OrnngeR, Pineappl�a, G11avn, Coahcw, 
Hongoe1, Bnnann, Tongorino, Paar, 
Liao, Apploe Lemon. 

Cocoa drinks, Palm wiuc, Ribeno, 
fruit Squa1h11, Lipton Ten. Soft 
drinlca, Asndogitli, Burukutu. 

SlJDtlAC with 1too, S.11.A., IIAN, 
Si.alilnc with Coreal, Bobcno, Cerclac 
llutrand. 
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The three classes of community workers held similar views on the types 

of foods for children O - 36 months. They oll agreed thot bolled, 

water and glucoae water ace lhe first [el!d {or neonates wh1le the 

traditional birth ottendonte ond coa:munity medicine men/women olso 

believed that special boiled herbs ore oleo good and oaeontial. 

llospitnl etn{f believed and recommended thot baby milk (commorciol) 

should be givon to 111£01111 along with brooetmilk oa early oe po•aiblo 

oud o£ten they acert from the hoepitol. 

The pe1 ception of the roeourco persona to giving other foods to 

bobios di(fer {rom one local government to tho other. Hoepitol scoff 

interviewed ln the fivo local government orees advice introduction of 

other {oode relatively earlier r1ngin11 Crom l - 2 months while the other 

c:omunity workers believed that this could be delnyed till.beyond nino

110nth&. 

In reapon•• to hov babies ore !od, force feeding and bottlo fooding

vert •ethocltt oC choico vhen not breost(eeclin&, lloepJtol Ito[( mentioned

cup and epoon (oodtng, mothere raroly pr11ctice cup and apoon feeding

which tht hoapltal vork1r1 never even tcoch the 11otbor1 at poet or

tate-lMltol vlait•• 1nfent1 gruel• 11rt often prepared once daily

and ,cored in flatk• whil11 110there who cannot ·11(ford ll11k u1, coverocl

pla11t1c: cont1lner1. Food ator•A• containor• and etore in the rurll ,reaa

are qult• dl(frrent (rffll tho•• In urban 1reo1 or local kOvernnent h••J­

Fridaes ere av1ll1bl• in 1011• h011e1 in the urban or,11 but
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torcly used for storage of babies foods 1o1hich they belief must be 

kept warm. 

Gruels of moir.c, guinea corn, coaaova or plontoin ore believed 

to be special tradltionnl lnfont foods though JO% of the resource 

persons believed thnt there nre no troditionnl foods [or in!onts. 

Dchulled cooked co1o1pooa nnd anshed beona ore !ooda considered to be 

infant apccinl food in nll the five local government oreoa 1o1hlle in 

addition to this, moahed plontnin le considered Important in Ikole loonl 

government oroo. 

le ie o customary practice that mothers cook ot lcoet throe ti.moe 

dally [or the [aaily however, o slgnificont proportion of mothers obaervod

cook t1o1lce or one• daily 1o1hile some still ce>ok four or five tiaiea dnily.

fuel for cooking in ell the five locol government nre111 are Ciro woe>d

and keroalne 1o1itb o vary ,mnll proportion, 5% using buca�Roa £or

cooking. Moat mother•, 75% 1n the local government h••dctuart1r1 roly

on keroalne while tho10 in the other ore•• relied on both Circvood and

keroainc. In Ondo town and in Ode-Aye eav duet stove• were £ound

l u1 l �tth 110th1rs chat 11vo around tho 1111 ailla.part c ar y -

All che resource par1on11 believed that ao1t or the aothcra worl<. 

In th•lr 11111nient, over 75% or the 110thero •r•

believed to v.>rk outalda their hoa•• ln 111 th t1v1 local 11ov1r1111ent

•r•••· 
Further co chll, gr1ndaoth1r1 and nannl•• 1r1 leportant child
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care .givers when these mothers go out to work. In Ondo town in 

particular, nannies home arc organised in such manners 11ilililor to daycare 

centres where moLhers take their children Lo be cored £or for by old 

ladies till their return. However, it is not uncommon to find mothers 

take their young children along with them 1trnppad to their bock to their 

work places outside tho homo. 

COMMONLY CONSUMED TRADITlONAL WEA.NlNC FOODS: 

The traditional (oode co1111011ly con11umod by infonte and c:hildron 

in the (ive local eovernmcnt oroao etudiod cro pro,onted in tho toblo 

below (Teble 4.18). 

Table 4. 18: 

rooo cws 

su1111ory of comonly consumed traditional weaning

roods in lhe five local government areas o{ Ondo
State 

FOOD lTfJIS 

------t--------. 

Kain aaurca1 of

Carbohydr,ite 

Kain 1ource1 of 
rrotoln 

Moi&a pap, plar,1 ofn gruel, ca11ev1
gruel, poundr·d yo•, cookc,d ya•, 
cooked cocoyu, ClUla (yam flour), 
pupuru, (ca111va meal ball), 
cooked rice and br11d 

Ka1h1d b11nw, c:oolt•d d1hulled b1on1, 
cooked ftah, cooltad •••t, boiled·�•• 
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The results of the chemical nnnlysis o{ the samples of comonly 

consumed trnditionnl wcnolng foods collecled are presented in coblo 

4, 19. The energy value of the trod1tionnl weaning foodr rangod from 

36 kcnl/lOOgm edible portion o{ cossovn gruel with the loost cnorgy 

density to 257 kcol/lOOgm edible porllon of brcod. The moisture 

content o( modl(led odult Coods ueod [or 11conin11 wore high ronglng from 

66% moisturu oC mnahecl dchulJ.cd beona lo 90:t o! coeeovo gruel, The

{oods were generally low l n  (ol ronging Crom O.OSgm/100(\ll edible 

portion oC cas1111vu gruel to 0.53gm/100gm odlblo portion of •nehod 

beans (Table 4.19). 

EVALUATION OF FORMULATED AND PREPARED WEANIHC DlETS/HlXTURES: 

n,e reeul ta o! the chemicnl onaly1 ls or 81\11plea or the compounded 

lllld prepared propoaed weaning mixtures ore presented in Tobloe 4.2� 

and 4.21 below. table 4.20 show tho proximate c01pos1t1on o( the

compounded veoaing llixtures on dry matter boeie while Table 4.21 ahow

tb• prolliaar:e c011poeitior of I ha compound•d proposed \leaning diets

analye,d 00 wet odlblt ready to coneuaa baaia. Tho energy volu• or the

dl d (rOII )47 kcol to 354 kcal/lOOp dry Ulter b11ia vhtle theireta rang• 

rang•d between 8,80p �nd l2,40p dry utter baa.u.p:ote!o coatenl 

SJailarly, the cf\Jdt fit content t•f tho diota ran&•d froa 10.B&gwi to

24.0lp/1001')1 dty .,tt•r baeia,

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



Tabl• 4.19: 

FOOD ltDI 

11,ihe PIP 

Plantain gruel 

C1111va aru,l 

Cooli.od 1••

rou,ld,J , ..

Ka1hed b11n1 

Kaehed J1huUeJ b11n1 

tbo 

tururu 

Aallo 

lo! ltd cocot•• 

lolhd rlco 

loihd (ilb 

lolltd b11( 

lolhd •U• 

lro&l 

108. 

Pro•l,.ato Coapooitloo of traditional veanlna food, 
•-nly con,uatd ln the !he local governa,nt 
••••• of Oodo St1t1, 

IOOa,,
_
Edlbl, Portion 

l Kol1turo !nnay (Kea I l 1 Protein 1 Pot 

8.l,O 1 0,41 64,88 I 0, 16 1.3910,17 0.6J 1 0.01 

89,16 I 0,10 J9,04 • 0.10 0.2) t 0.1(1 0,06 i 0 

90.18 t 0.)2 JS.68 1 0, II O,IS10,II o.os 1 0

64.87 t 0.22 IJ6,00 t 0.)4 1.2) t 0,)0 0,11 1 0.01 

10.90 I 0,74 I 12.04 1 0.22 1.00 t 0,16 o. 12 t 0.01

70.10 t 0,18 ll4,8S 1 O,JO 5,81 1 0,81 0,SJ t 0,010 

66.28 I 0, 10 lll.73 1 0,21 8, 16 1 0,88 0.11 , o.o• 

72.S8 t 0, 18 101,76 I 0,11 0,44 I 0.16 o.12 , (1.01

70,)8 I O,)S 109,881 0,40 0,47 1 o. 10 O, IJ 1 0,002 

77,57 1 0,26 89,30 I 0,22 0.89 1 0.18 0,10 I 0,002 

78,21 t 0.)7 94,19 I 0,19 1,6) 1 0,)8 1.6) 1 0.20 

69,12 a 0,11 121.82 1 0.20 2.SO ! O,Sfo o. 2J 1 0.02

,s.as 1 o.89 '111,SO t 0.36 19.62 1 0.8) 10.)8 1 0.01 

66,S6 1 0.78 212.Jl 1 0.27 22.93 1 0,4) 8,49 t O.JO 

76.�9 1 0.14 162.04 I 0, 18 11.,, 1 0,)2 ,.11 1 0.62 

J6.20 1 o.u 1'6,88 t o. )1 7.5) t 0.1, ,.22 t 0.11 

•
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Tabie 4.201 Proxiaare Coapo•itioa ot COJ11pounded Weoatag 
Diet• tOOp Dry Mateer Bas1•· 

tu:&t.ure 
CC!de 

MCA0 

l\CA0 

Ms.AD 

CCAO 

CCAO 

CSAO 

PCAO 

PC-"> 

PSAO 

llCA0 

11.C.\O 

llSAO 

Coapo•itioa of tho diet 
Ki.Xture 

Ma1:to, Covpea, Tete, oil 

Ka1ze, Groundnut, Teto, oil 

Kaf.zo, Soya, Tate, oil 

Caasava, Covpea, Teto, oil 

Ca•aava, Groundnut, Toce, oil 

C..eava, Soya, Teto. oil 

Pl.anratn, covpea, Tece, o�i 

Pl.&nta1a, Groundnut, Tete, oil 

Pl&Dta1.n, Soya, Tetc, oil 

a.ice, Covpea, Tare oil 

RJ.ce, Crou.ndnuc.. Teet, oil 

!Uce, Soya, Teto, oil 

% 
Mou.tura 

77.29 

78.43

75.43 

76.86 

78.00 

77.00 

76.50 

81.00 

76.43 

80.00 

75.29 

81.10 

£011-rgy 
(Kcal) 

354 

349 

347 

352 

348 

350 

350 

348 

34B 

349 

349 

351 

Crude 
Protain {g) 

12 .24 

11.88 

11.11 

12.40 

11.32 

10.91 

11.81 

11.45 

10.16 

9.83 

10.42 

8.80 

Crude_ 

Tat (g) 

12.59 

16.65 

13.89 

11.07 

16.87 

13.04 

11.13 

24.01 

13.34 

10.86 

18.29 

11.73 

Tota (Aaarat>thua Caudat:ua) 

Oil (red pa.la oil) 

Kauo <-1:to ..... 1) 

Casaava (caasava flour froo pupuru (cru,sava meal) 

Plaata1.n (p:Laata1.n flour from cature unripe plant41.n 

Soya (Soya beans) UNIV
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Table 4.21: 

DlET DIET 

110. 

Proximate co 1 
Weonin 

mpos tion of Compounded 
g Mixtures on Wet (read to 

consume) portion (100 y • gm portion)

% ENERGY (g) FAT (g)
NO CODE tlOISTllRE (KCAL) PROTEIN 

I MCAO 77.29 101. 111 3.50 3.60 

ll MGAO 78. 1,3 99.71 3.39 4.76 

111 MSAO 75.43 99. 14 3. 17 3.97 

IV CCAO 76.86 100.s1 3.54 3. 16 

V CCAO 78.00 99. 1,3 3.23 4,82 

Vl CSAO 77.00 100.00 3, 12 3,73 

Vll PCAO 76,50 100.00 3.37 ). 18 

Vlll PCAO 81.00 99,43 ).27 6.86 

lX PSAO 76,43 99,43 2.90 3.81 

X RCAO ao.oo 99,71 2.81 3 .10 

Xl RGAO 75,29 99,71 2.98 5.23 

Xll RSAO 81-10 100,29 2,51 J,35 

Protein Quality Evaluation o! the Selected Dieta:

flve quJ1lity 1ttrlbuto1 of th• protein content ol the eight

11lected veanial diijtl var• 11ee1eed and pro11nted ln Table 4.22•

The corrected protein eCflcloncy ratio (C - PER) of tba dloti varied

f ra;, 2 .11 foe cc,.O (c111ava, groundnut•, aaaronthu• (tele) and pala

oil aistur•) to 2.•0 for IIGAO (rlc•, 1roundnut1, uaranthu• and pala

oll aillture•), 

•
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S/No 

l 

2 ' I 

3 

5 

6 

1 

8 

9 

Diet 
No 

II 

lV 

V 

\'I 

Vtl 

v111 

lX 

Xl 

l lJ..

Table 4.22: Protein quality parameters of cbe s elected eight experimental vuning diets.

Mixtu-re 
Code PER C - PER NPR NPU TD B\' 

MGAO 2.56 :t 0.28 1 0.13 3.63 ! 0.38 *78.08 3.55 88.92 3.71 87 .89 1 2.26 *2.38 :t + 
-

CCAO 2.43 :t 0.27 2.26 :t O .12 3.44: 0.60 73.10 + 2.28 89.08 .. 2.56 81.66 :t 2.11 - -

CGAO 3 .32 :00. 77 72.81 2.27 1 0.44 2. 11 :t O .18 + 
- 81.98 2.35 3. 19 88.41 • 1.82 - -

CSAO 3.39 ! 0.32 74.14 2.38 :t 0.40 2.21 ! 0 .11 + 3.26 89.85 • 2.28 82.51 • 3.51 - - -

PCAO 2 .45 + 
- 0.33 2.28 1 0.20 J.40 ! 0.37 73.58 ! 2.47 82.58 • 2.85 88.91 :t 2.15 -

PGAO J.35 ! 0 . .512.33 :t 0.19 2.17 : O. l2 71.96 • 3.31 81.37 l .44 87.43 1 2.56 - -

3.60 t o.34PSAO 2.54 :t 0.25 *2.36 : 0.08 74.43 • 2 .15 83.62 2.42 89.00 : 2.89 -- -

3.65 ! 0.23RCAO 2.58 ! 0.39 *2.40 ! 0.14 *86.24 • 3.18 90. 18 J.72 90.56 :t J.10 -

Caee1n 2.69 ! 0.32 2.50 3.89: 0.4S 91.68 • 3.69 95.61 • 3.15 96.88 ! l .96 -
-

PER (Protein e!ficicocy ratio) c - PER (cor-rcctod protein cffictcoc:y ratio) t.PR (oct protc1.n ratio)
NPO (net protein utilization) TD (true d1geetib1lity) 8V (biological value).
* •tatiscally aigntiicant (P < 0.05)
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Diet 
Code 

MGAO 

CCAO 

CGAQ 

CSA.O 

PCA.O 

I I 
PGAO 

PSA.Q 

RCao 

-

lllb 

Toble 4. 23: S•=ary of Sensory Evaluation Scores of che
Selected Formulated and Prepared Weaning Diets (Mixtures)

Appearance/ ,r Taste Flavour Consistometre l<outhfeel
Colour Reading 

2 .3 :t 0.64* 3.2 + 0.72!. Good 8 ).6 1 0.65 
-

2.8 • 0.48 7 
).7 • 0.48

- 2.8 + 0.44 Bcany 
-

-

2.8 + 0.74 7 ).6 • 0.65
3.2 0.82* Blond 

-
- • -

2.7 1 0.48 2.8 7 ).7 1 0.48 
0.38 Bland 

2.7 + 0.48 8 
J.5 :t 0.51 

- 2.7 + 0.46 Beany -

2.9 1 o. 78 10 
J.4 1 o.so

3.4 :t 0.71* Peanut 

3.0 
).6 .. 0.49 

+ 0.72 8 
-

- 3.2 + 0.70* Plantain -

3.5 
J.8 • 0.44

0.51• 10 
-

3.5 0.72* Good - + 

• •tati atica.lly significant P � 0.05

Scortng: Adapted Lo111111ond 1 s 10n oathod (1982)

senaory evalll4t 

5 - Excellent, 4 - very good, 3 - good

2 - Poor And 1 - very poor.

• 

Consistency 

3.9 + 0.28* -

3.3 + 0.74 -

3.3 + 0.68-

3.3 • 0.48-

3.8 + 0.44-

3.8 • - 0.38 

4.2 • o. 70 -

4.J 0.64 -
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112, 

1he net protein ration (!IPR) values varied from 3.32 in CGAO to 

3,65 of RGAO. While rhe net protein utilization (llrU) values ranged 

from 71.96 in l'GAO (plantain, groundnut!, 1111111ranthus and palm oil 

mixture) ll• 86. 24 or RGI\O. Similorly the true digestibility (TD) valuee 

varied from Sl.37 o! PGAO to 90,l8 of RGAO. 

Statistical onol)oia o( protein quality ottributoe of the mixtures 

sho\lcd thot the PE�, NPU, TD ond 8V v11lu1ts "oro atotieticolly a1gn1(1contly 

different (P < 0.05) and vary oe the diote/111,tturo under test. 
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ll3. 

SENSORY EVALUATION OF SELECTED FORMULATED AND PREPARED WEANING 

DIETS/KlXTURES: 

The mean score responses of the ta6te paoelist were calculated 

for appearance/colour, taste, fla�our, mouth!eel and con&istency of 

the &elected eight weaning mixtures compounded and prepared (Table 

4.23). All the diets evaluated wero coloured ranging Crom the cream 

cblour of CCAO and PCAO to dork groan colour of CCAO. Similarly, the 

mtan score value for colou, rongod from 2.3 l�HCAO to 3.S in RCAO. 

The mean responses for the taste of the diets were statisticAlly 

si11ni{ I.cant from each other ranging from 2. 7 Cor PCAO to 3. 5 of RCAO

(P < 0.05) Table 4.23. The consistency ond the mouthfcol of the different 

dicta ovoluatcd �ore judged acceptable, good ond very good with acoro 

ranging from 3.4 in PCAO to 3.8 of RCAO. 

Statistical ooalyeia oC the sensory evaluation responses •hovod

that there wore statistical signiCicant di[!l!tencec (P < 0.05) in lhe

colour or the prepared compounded diela porticulnrly botveon tho lll4ize

baaed and tllo ricc.1 based dicta ond bcitwoen the plantain baaed and the

ricr baaed dield, The pnneliata rcapon1eu to n11e1sment o! the prepared

dioti c:aneiitoncy ehovud that the obacrvccl difforcnco1 in tha caon

••••eeaent acorca vare fftatilltlcally sign1[1contly different fr011 one

another (P < 0.05),

! I •d••'• conaietomotor for the different dloteRaadinfll o c,c "" 

tile roaronR"8 oC the judgaD (pnnaliata). Incorrelate highly vith 
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114. 

conclusion the judges agreed that the consistency of thf diets vere 

suitable for the age group for which the diets were intended. 
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CHAPTER FlVE 

DISCUSSIONS 

SOCIO-ECONOMIC CHARACTERlSTlCS OF TUE STUDY CROUP 

Thts survey reports on the weaning pattern Gnd the constraints 

or conditioning (actors thot influence the choice (\f weaning foods 

in the selected local government orcos o( Ondo Stole. Thie invostigotion

ls unique ln thl! spread o{ Lhll study oreo ond the number of people 

studied when compared to similar studies owed ot documenLing weaning 

proeclces in different parts o[ Nigeria !Nnnnyolugo, 1985; Kazimi et al 
--

1979; Cherian 1981; Akinyele !£_ !!! 1987). The otudy wo11 act out �iLh 

thl! bulie( thnt the local government hoodquortore wero euf(iciontly 

urbanized to qualliy oa urbon crane. The result hO\lever revenled thnr 

nll the studied sJ cca arc rural in conformlt Y with the acandord Unittd

Nntlons dcclarntlon and definition (United Nation1, 1969). Urban

Centres are define� in torm1 of population al%o, ot laoat 20,000 

Ptople and occupotion, non-agricultural (U.tt. 1969). 

In three o! the local governaent aceo11, (Idonre, lk.alc and Owo)

aore than half of eh• Cnthece S6l, 561 and '4% reapect1vely were Can,ora

b7 occupation. Reaulta aillilnr to thil bod only boon caportcd !or atudtec

Couducted in rural popu: at ion 11h1r1 faraina ha• the pride o! plact ••

lL- 1 1 (ttnnnyelugo, 198S, Akl1111okun, 1988I. Thn ua,we pr ac occupat on 

of educnt1onal attainaont, occupat!�n ond income•• dtttl"lllntnt, of

10clo-ec01,oaic ltlllUI h•• been {alrly crit1c1ttd •• un1at1,Cactor7 (or

t '!Jc.Lion in the 1Ui:11Jan 1ltu1tion IOiunladi" 197J).ll<IC u ecouoaic cl••• • 
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1he thrust of the criticism ls the b a sence of socio-economic classification

s not unco1DD1on nov to find rotirod 
in Nigeria r,long sucl1 lines. It 1 

senior military personnels and clvll servants claiming co be formers. 

llowcver, inspite of its appnrcnl short-comings, this criteria are the 

b�al available tools to classify pcoplo Joto socio-economic classes. 

The study population had o higher lovol of educotlonol ottninmenc 

thrn reported (or most rural parts of tllgorin (Oinotola et nl 1985; 
--

Nnonyclugo, 1985 nnd l\kinmokun, 1988) .J ,Ihc high le\lel· of the literacy in tlu 
I 

study nrcne (Table 4.4) ore mainly due to the h�gh 1ocial value plnced 

on education and the lnrgc number of sbhools in the area. Furthermore, 

ujor�ty of the respondento wore born during the period of (coo universnJ. 

pi-iJ1111y education schema of the old Wcetem regionnl government and most

parents took advontose o( the achnmo to eend their children to echool. 

Petty trading and food vending wecc the llllin occupstiona of the

IIOthers. Farming woe aigni(lcantly di![erent in Ik.alt local government

area coaparcd to other locol government orcoe whore it w11 the lllljor

pre-occupation o( tho tDOther• (Tobl• 4.J). Cultural voluce oud the

lower level of educational nttalnmcnt of th• v011en are poeaible

explanAtlons (or the high pcrcontoae of womon Conaora in lkalo loc.l

govern:ient area, 
Tb• algniClcont proportion o( vo11cn engaged in trading 

f tll• 1tudy aettlng ace 1nd1catlYe o( th•dcapitm th• rural nature o • .,
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economic pressure on the families particularly mothers to look [or 

additional sources of money to supplemeol the families income. 

Infrostructural CocilJties such as proper housing, water and 

waste disposal ore poor in the studied nron. Sixty-one percent of the 

population sample depended on woll ond rain for domestic water requirement. 

The woter situation will definitely be worse during the dry seasons

11hen moat of the ahnllow wells will be dry and no rains lhuo forcing them 

to resort to other unorthodox sourcoe of ,otor. The lkoloe depend 

on atren111 nnd rnln wote1 mainly for domoatlc uao, (Table 4.4), Tho 

populution dependence on buah/etrcu for disposnl o! hu114n waete runs 

along the line of ovoilability of water, In tlu, relativ11ly planned 

local govert111ent beodquorterA, pit latrini•a wero tho rule rather thon

exception in houaos where toilet foc111tia• were avoiloble. Tho

genorel sanitary envlronmant of thu atudy arc11 was poor. lluge heaps

of rcfuae were observed in open sites p1rticulerly around the aarkete

in local govon1111nt headquertcra. 

l!CORD OF 11111.Tll: 

Aru,l:,•l• o( where the rhlldc,n vcrc dcllvored 1ho11od that IIOat

of the children, 76% w,re dollvecod in 1toapitol1 or utornity centre,.

This obierYation ehov• 1 1,111,h patron•&• of ho1pit•l• 11ncl health centres

10 th• ,tud:, ar�a. n,o hlgh 11tecec:, rate ob11rv1d could b• reaponitbl•

(or lhe cothrra ,ppreclatlon 11( the inherent 1dv1nt1go1 o! 1lvlng birth
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to children in hospitals or designated mntllrnity centres. Furthermore, 

Pll the studied sites have at leost a hospital or primary health centre

lllllntained by the local government thus making hel\lth facilllies more 

readily available and occcssible to the people. 

INFANT FEEDING PRACTlCES

Infant (coding practice in lho nrc111 studied chowed thot brenetCocding 

wos the nccoptcd normnl wny o( infnnt feeding oa ahown in tab lo ,, .5. Tho

propo\'.tion o( infants on breast at obout nine months was very high and 1
8

much hig�rr thon (!gores reported in aimJlor atudiea cnrricd out in 

Annmbro atotc of Nigorin [Nnanyelugo, 1985] · 

Brcoatfooding practic:1• woa troditiom1l and baaed on domond feeding

1athar than scheduled (codJ.ng (Table 4,6), Tho long duration of brroit-

feedJ ng which waa up to ch.1 ldten' • 1ocond birthdny (or 1011111 babJ.e1 in tho

five local govornmont ,real voro probably duo to tho nnturo of mothare

occupation that allovcd ih[onta to bo cnrried along Vith their mothers to

placee o{ vork outaide cho homo, Other explo1111tiooa ore the traditional

aethod of bre,atfecding ond tl111 trnditionel rurel nature oC the atudy

area,. The other poaaibl• condltloning influence• are the 1011,red

influence o! urban c1ntre1, .. rktting ayetca, the five-day urkctinR
ayatui, ocorce and eapon•iv• brcaatailk, 1ub1titule ea veil 11 rural 

poverty. laupit• o! tho cro•• 1ectlon1l nnturt of thl1 1tudy, analyala
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of infant feeding methods by oge revealed that only ll% of all children 

aged less than seven months hod completely been weaned while only 23%

of children less Lhan Len months hod been weaned completely off the 

breoat (Table 4. 7). There appeared Lo be similarity ln the observed 

trends in three of the fivo local government areas studied. The three 

local governmenL areas, ldonrc, lkoro and lkale, hove similar social li{e 

nod ore relatively more rural with no single indu1try apart !rom cottage 

agricultural baaed industries. The other Lwo local government areas, 

Ondo and Owo locnl govcr11mcnt orcns 11re relatively more cosmopolitan with 

11othera being •ore mobile. Tho relative proportion o{ full housewives 

aothtra from this tvo locnl govtrnmcnt orooa were lowest when compared co

the other three local government nreoa. 

Hothora reasons for utoppage o( breastfeeding their chJldren 

when they eventually stopped �ere dl{fcrent Crom one local government

area to anothor (Tnbl� 4.8). thirty-two porcont of all mother• believed 

that th• child'• •Re vos the prime con1id1rntlon while other multiple

reaaoOlJ ve1e adduced (or stoppage o( breoat{cading. Such r111ona include·
'

Child'• re{ueol to suck at the breast and (111111w aothor'a r.:iployaent, , 

tra.dltlonel practice, Pcevloul 1tudia1 to docuaenl aothera rea,ona

( edin" ,hoved that another pr1gnancy by  theror 1toppage oC br1a1t c � 

-•t 1..,ortant ,tngular and co•on ron,on [Oeuhor,IIOthere v11 the - -, 
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l980; Guthrie et al, 1960]. The non signfitance of maternal 

emplo}'lllent oe a factor in stoppage of breastfeeding is a furl.her 

testtmony to the type of occupation svliilable to mothers of the study 

area, •·urthennor .. , the non significance of reasons such oa inodoquote 

llilk supply and milk dtying up olso show lactational succes1 in the 

study oreoe. Child's ob11Jty to cot ndult !ooda on-modified beforo

etoppoge of brll1111t!eeding hoe the odditionnl ndvnntoga c,( the chl ld' s 

bcne(iting (ro11 the protein contribution from breostmilk which hos 

been shown to be ad11quotc to lilCCt protoin needs of the child up to

twelve month& [Hc
l.!lren 1974; Aloia � !!J: 1975 I provided tho child

1188 free fro01 infection ond other debilitoting discoees thot could 

incrcoee protein requirement. 

SUPPI.D{ENTARY FEEDtNC PRACTICE 

supplemencory feeding with modiiied adult foods or ••mi-aolide

COl:ICcnced in moat of the children (63% of tocol) a!tcr four IDODth,.

Hovevar, th• rest 37:,; of the children had comenced eupple11ent11tton

bo(ore !our months (Table 4.10). 

There vere no aigniflc1nc di(feronc11 (P < 0.05) between thi

prpportion o! children that had coaenced 1upplo11ontary foeding boforo

lh { ! th. in all cho five local govcrnmoot areaa 1tudiedt ar,e o our eon 

-. f lid ppl•••nt o(Cered to chlldrrn 1181 uinly r181n•n• lrat 1e�1-•o au 

1ru,1 or c.,ic• (Ogl) (T1bl• 4.11), Tho 11J1tur1 of lht fleet •urrl1111nt,
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the age o( commencement and the method of feeding such supplement 

together arc nutritionally not desirable particularly when ono conaidor 

the acute poor sanitory situation o[ th� study areas. 

Childhood diarrhoea wero common occurences moatly nttributoble 

to weaning. Bottle feeding in itself ia undoairoble becau1e o! its 

bpact on brenst(eeding and when this ia procticod in unsonitory 

environment with doubl(ul wnter aourco lt anko1 bottlo feeding more 

dangerous (or tho chlld. lhc �ypo of first supplC111ont observed ln 

this atudy 11 elmllnr to those ob111rvod in other sillllar studies 

carried out in other parta o[ Nigeria [Osuhor, 1980; Ka&iai et al, 
--

1979; Cherian, 1981; Oke, 1967 ond Olllotolo !£ ,tl 1985). lhla observation

ahowa thot childfeeding hoa not been influenced by aducotion. Thero were

however, change, in the observed typen of modi!led adult Cooda given 

to in{ant, in Lkale local goverlllllfOt oreo ood omong A 1111nll proportion

of infants 1n the odjoinlng local governzaent areas. Porridges oC

caaeava or plantain are o!fored to lnlont• in plnce of Mize gruel.

Th1 1 O•-o obeervod nmong some mother, fros Ondo and• pract c:c was ... 

ldanre local government nr•�• wh!cb 1hare1 boundarle1 with lkale local

�overnaent er••· Thie obiervad practice in Oddo and ldanre local

• ld either bo du• to aiacant 111.alee in thl1 local&overn:ent areee cou 

govar1a1nt er••• vho have not lo1t their culturel h1bit1 IOo-Carina, 19621
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or the acceptance of lkales {ood habits by their neighbours (Lathlllll,

l972). lkale local goverm:ent area has f part o its land mass foming

part of the coast line of Higeria vhich agriculturally supports the

.ua e &u sisteooe nature of propagation of plantain and pa'- trees. Th b 

agricultural production of the natives cokes the production of plantain 

and cassava the staple crops produced in this area. Furthermore, 

the ecology of this area also supports production of cassava, plantain

ond yams.

Food consumption is strongly influenced ill traditional societies

by compl�x socio-cultural £actors that affect Coad behaviour. Some

foods arc culturally more highly pri�cd than others and vhen auch highly

Priiod roods ore roota nnd tubers aa in the case o( our study areas

vhere ynms, cnaenva ond plant11in 11re the uln 1t11plc, the young cbJ.ld

is bound lo be al O di1odv11ntagc due to rho ,111111 atomach capacity

and cha bulky nature o( root• and tuber, with 1011 nutriont1 donaity

partlc:ulorly lhllt or protelns. The chons• In 1tople food fr011 yn11

to c:o11iovo 011 noticed in Ondo local government area le mainly duo to

declin� in rola or yllllt, 1ncrca1ad familiarity vith ca11avo ond lta

11opular product& 08 vcll 01 the low lobour r1qulreaent Cor c,uianva

propogation. The 1thl(t !rom Cood crop production to cocon cnah

cropplnK portly further 1xploln the ob�1rvcd ah1Ct in (ood 11toplc in

0 d l 8 V•ri·-ant nrens. Theae ob11ervotlon11 vere a'-ilar
n o llnd ld11nre loco o v - ,... 

to tht ab11rvntion11 o! other vorkor• vhere chon�e, vcrc obtl!tYed ln typ11

of lteplo• ll.lpton 1977 ond Fifth World l'ood Survey, 19851.
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the importance of YBlllS, pounded yam, benns nod bean dishes for
weaning have been similarly reported in other studies in other parts of

Nigeria [Kazimi£!.!!! 1979; Oeuhor 1980; Cherian 1981 and Ak!nyele et al
--

1987). the studies of Nnanyelugo (1985) in AnBmbra stnte of Nigeria 

did not observe beans and bean dishes as important weaning foods. 

However, the general conclusion drown from other atudica carried out ln 

India, Rama.nchandra (1987), Tunisia, Ahmed (1987) ond Eurppo, Bllllabriga 

£! .!!! (1987) is that traditional weoniug foods arc largely tailored 

along available (oode and this was also observed in this study. 

HOtllERS SOURCES OF INFORMATLON ON CUll.DCARE 

the observed significant in(lucnce of hospital personnel on mothers

on childfeoding is not unexpected because o( the proximity of hospital

services to the population gr,oup end the rolotively high educational

attainment of the mothers atudiod, 

Similt1r obeervations have been raportod as one of the advantages

o{ women education i,c. ability co utilise health (oeilitioa [Foundcs

et RI 1982 and Olllotola 1990). The trnditionol nature o( th� study
--

ol the in!luonce of rarent1 ond \n-lnwe arcoe explain• th• 1.Jlportance 

Ov.iloble to of!or �1111port aod iieeietaocc in child who I re readily 

rearing. 
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The influence of hospital personnel cannot be said to have

influenced the mothers positively partly due to the

hospital personnel of desirable pattern and practice

inability to follow instructions and advice.

ignorance of 

or and mothora

Assessment of the nutritional education knowledge of nurses and 

midwives sampled in this study ohowod that most of them were ignorant 

of desirable child(eeding practice within the context o! the 

environment of the mothers. 

Mothers concept of "good" foods and "not good" foods for the 

sick children did not reveal differences in all the fivo local 

government areas. Uowcvcr, thl! reault revealed that rich sources of

protein '!ere classified as "not good" for sick children and should 

therefore be avoided. Taboos or belie!s auch as withholding aolid• at

the slightest sign of diarrhoea have tho potential e((ect of precipitating

protein - energy 1110lnucrition in poorly grovn chlldron 111 1hovn by

studies in Punjab [Toylor .!l !!• 1976) ·

-

DlET lllSTORY 

Anolyaifl or cho diet history of the areaa tlutlled showed

a.lallority in trends thus tho doto vorc pooled toaether lo e,q,rsae 
0

alngle trend {or cho nre••· Pruit Juicoa, or1ngo1 nnd pinoapploa 

ware the 1nrli111l food Conu r,ivon to children ot obout 4 - S aonthe

of tho inCont• aae• oport CrOlll bron•twllk aubalilutc ond other

b nd native ttl,
pr1por•tion1 1uch •• h•r • a Bea111 and bean dishee 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



l25. 

were foods given next and were introduced at about the mean age of 

5•48 months (Table 4.l5). Soyabeans also featured in children's 

diet at the mean age of 5.27 months. The early introduction of soya 

beans at n relatively early age could be due to the intensive nature 

of UNICEF promotional programme of soyabeons for children os part of 

lhe household food security crops. Cereola like rice, maize and 

guinea corn dishes were introduced nt tho moon ogo of obouc 6.54 -

6.89 months. Fish was the first food o[ anillal origin given to 

children introduced ot a mean age of 6.72 months. Starchy roots, 

tubers and fruits were introduced at i:iean ages ranging between 9,29

and 12.58 months. The trend ob,orved in this study ie very different

Crom the trend reported by Ajeni!uja (1987) ond tho10 observed in 

Europe aa reported by Ballabrigo at!.! (1987). ln Europe, cereals and

fruits wore introduced at moon ages of botwoon 2 nnd 3 month, to bobioo,

which wi:re most ofton the f1r1t (ood1 outside ia.llk or iallk baaed dl"tll,

Hoat o{ tho foods given co tht ghidlrcn in thia etudy were homa prepared

ond none o( tho traditional (ood1 11entioned was induetrlnlly produced.

Hovev,r, some of those foods 11erc purchn�ed ready 1111ue Crom local {oo<I

vendors. Thoao obaervotiou wore a1111l4r to tho10 reported by othor

worktrll in India, l!omAnllchandra (1987), 111 Tuniaio by Altmod (1987) and

ln Egypt, by Hamza (1987),

tht11 

tl n Or roods o! oniaal nrliJn (lleah) ob1trvtd lnToo con1u11p o 

., t •&• range• of 6.72 to 16.67 aontha 11htch 111tudy cotDenctu o 
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comporotivl!ly much lotor thon three months rnportod� by AJcnifujo 
(1987). llowevcr, hlt1 obsurvntlon on consu111ption of logu111u11 nnd

vegetoblos orl! similor to wh11t wn11 obaorvod in this atudy. 

FOOD MARKETS AND STORES

the number o[ rocoanlaod food m11rk1t1 1111d Lypua par oroo 1tudiod 

showed thnt tharc weru [ew {uuJ a111rket1 ond 1toc111 ctitc1plin11 in Ondo 

and Owo loc:nl government hoaJ11unrt�r,. The Coad a11rket1, pnrticuJ11rly 

thoac In area& other than the loc�l gov�rnmant htadqu1rt1r1 11ro 

opoiuted• or opDn (or bu1.Sno111 011 uill1t>r one• In every £1.vo or 1ovon 
• 

day1 and 1oaotil:le1 1ubjocted to closure• 01 port of ritu1l or cultural 

Ctrl'alnics. the o!fttct of thlft phenomena 11 that 110th1r1 would only

be able to purch••• (ooJa on aorkett day• or depend on product• (roe

th�tr {n1'11.S or trav•l to the neitt vill1go or local govenment heed­

quarter �-hero urkct• are optn for bu11n••• daily, SODrtl••• open 

•�cc, could be uied (or evening urkett that operate between 7 and

9.JO p.a.. Thull aother• that rely on indu1tri1lly ptoJuced food

cca2:Stty can only buy enough vhen aaney lo not liaitina on urlret

d.lJa, :tarlcting fac111t1•• and ulnutrition ere reported to be

i::eptivaly correlated (Schofield, 1979) vhlch t, 1�,111tiwt that

��le closctt to urlmt• will enjoY lavtr price•, 1,10 1oaaonal

fl t tl ,:=I b•tter r:ut11tl011 generally, l!DWewer, fn111ea

r te It rletl r,.llltlea vltb bl&b deGrte of 1tlf"J't0Vl•lcm
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arc more dependent on ecology thon uconomi.cs on nulrltion. 

Cli.mntc, soil and vcgl'totion lnrguly dotonnlno Lho qunntlty 

and ty11cs o{ {ood grown 0111I po1111lbly nvnllablu food In nny particular 

nrcn. Sunsonnllty 11 onoth�r [nctor thnl in(luonco11 {ood production 

nnd the uxtont to which eubei,tanco fanning in(luuncos rood nvoilnbility 

11 dictntod by (nctor1 o( (ood .,nrkollng nud di1trlb11tlon, Th, (ood1 

nvnllnblt1 111 observed In the atudy nren1 ware 1111 v,rlad Jn nnlur, 

and the nuabar of coJ:1J11orlcnl lu{nnt/chlld r,odln11 preparation, auch 

111 cocorc:Jal we111ing food•, bnby alllr.1, baby de11rl nml Cruit Juico, 

11er<1 fe" in number ond variety, 1h11 ob1orv1tion Curther con[l1'111 

the troditlonnl/rurol noturo oC the 1tudled area.

the 1n(luence o( the 111tlon1 oconomlc depr111lon1 and nutrition

progra=ea auch 11 UKlCEF'• houeohold food 11curity program• cannot

be OYer-e:rhaaiztd 11 th•Y 1(f1ct the ovoll1bl• food, a11nt for children

tn t,nu o! variety. Th• dlv1r1ity of 0Ylll1bl1 {ood• r1(l1ct1 aoro

of local production within th• coa:iunity or neerby local govern:unt

•r•••· rood• of ant.al origin aro av1ll1ble but up1fllllv1 1xc1pt

&ae• that are reJatl••lY cheaper. Proc1111d smked flab froa the

rl•irlce coutal ar••• ar• re.adlly avell1bl1 oa urktt d171. &aolcd

fli ore ,Willy uot offered to ch1ldr1n/ln{oat1 becauee of fear of

• 14r tal ccnsuaptlaa or bon•• thu• frozen laported ucker,1 ar,

ff@rt �tl•� ror cblldrta •• alt1rtu1tl•• to 1110krd llch,
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COHMUNlTY WORKERS ATl'ITUDES 6 BELlEPS 

The quality o[ guidance that mothers receive from hospital 

workers was found to be generally poor and probably explain in part 

the cause of the observed bad trend in this study (Table 4.7, 4.10

and 4.11). Uospital workers admitted some o( the constraints to their 

effectivcneaa which include the unavailability of appropriate materials/ 

equipment such as visual aids, projectors end food demonstration uteneils.

Other constraints ore crowded work schedules at the expcnao of nutrition 

education talks, lock of adequate knowledge of desirablo infant (ceding 

practice, the effect of electronic media advertisement of baby food in 

genoral and the strong influence of elders in the communities. The study

also observed that there vore coo many conflicting information avoiloble

to mothers from all identified sourcce thot included the health workers,

1111111 modio, food industries and the co1111unity. 

�OOKlNC PA'ITERll AND FUEL 

Cuoking of [ood is the c1.clusive reepon1ibillty o( women in

troditional socJ.etica which o(tcn includo 1ourcing 0£ voter and (uclvood.

The lncrcuing difficulty oncountered by aothera in carrying out thaac

trlldltional ruaponoibilitJ.oa io tr11n11l11ti11g to 110110n now patronJ.&inR

( d d d Okins rood Ju1t once or twice dnlly particularlyoo ven or� on co 

!or childran. Studio• of Whitehead !!, .!!.! (1972) in Cnmbtn 1howed that
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women spend between 12% - 27% of total available dietary energy t o  search 

[or water during the dry season while Lunven (1983) reported that 

women spend an average of fourteen minutes daily to source for firewood 

alone. It was observed in this study tbat the number of times mother• 

cooked meals daily varied (rom once to four times with moat cooking 

once or twice daily. Increasing {uel wood shortage and the consequcnL

expensive nature of available fuel wood or oltcrnotivc lllight be responsible

[or the observed reduction of number of times cooking it corried out. 

Foods cooked once especially {or children/babies ore often coneumed over

the whole day. The absence of proper storage Cacilitica can make this 

practice vory hazardous resulting in food borne in£ccliona. A report of

fuel wood survey by the PAO highlighted the inc:rcoeing difficulty faced

by people in 1Dany rural areas who hovo to wnlk very long dist11nces to

collect ond haul (uel wood oiton lending to reduction in froctuoric:y

of meals cooking (FAO 1983),

TRADITIONAL WEAHlNG rooos/F/JlfLY MEALS 

The traditional vonning Coodo observed in this etudy were similnr

t h d i  viou• atudies carriod out in tho South-Wostorno t oao rcporte n pre 

porL oC Niger 14 [Akinyele .!:E. tl 1987 I, llovover, the uao of plantain

and cnae11v11 d gruels and of(erinK of pupuru (coaa1va {u(u)prepare 01 

i g (ooda ore novei, Studiea in An1111br1•nd pounded ynm n• voon n 

l I l boorvad the u10 oC yom nnd yn• d iahe11 forllnaoye lugo I 98S a 10 o 

lo!nnt feedinfl, 
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The proxiaate c011positioo of b t e aupled traditional weaning foods
which were modified adult foo�- or f "-" ood from the faa.lly pots were lov 
in energy, protein and fat. Th d e energy ensity of the gruels vere 

extremely lov ranging from 36 to 65 kcal/lOOgm edible portion. Simll.arl 

all the foods except those of oolMl origin ore poor sources of 

protein and fat. These observations are al•llar to•tbe finding of 

other workers that had prevJously studied Nigerian traditional 

weaning diets (Oke 1967; Ak1nrele 1966; Naiai:dth 1973; Aldnyelc 

� !! 1987 and Ogbeide 1985), 

Nutritional Quality o! Formulated Weaning Hixturo1/Diot1: 

Tho wooning atxture• !oniulotcd 1n this 1tudy were bosed on the

principle o( mult1m1xoe 01 put Corward by Jell1ffc (1967). Host

prcvloua aLLcmpcs wore geared toward• rho production o( weaning fooda

booed on corool• which wcro widoly reported 111 Nigerian traditionnl

wennlng {oocls such 08 1111111• aeal gruel nod 1orghu11 gruel. Toa cereal

wore fort1(1od with protein Crom onlaal and or vegetable aourcee

particulerly soyobcant nnd fieh (Akinrale !,.!; .!!! 1970; Olusanya 1988:

Smith 1982 nncl Akomolofa 1988). Uowevor, thi1 pre1ont study ia

different bocouoo ntt�mpte vorc ande to produce occeptoblo nutriL1onnlly

d 1 m•·turel bo1od on obaervtd co•unily practice nnda uquote weon ng -

uoing tho prlnclplc• o( least coat mothodt to dtteralne the quantit!ea

ond i ( tllll ingredient• 1n tho ai:Ktute1. 
proport on o Fow 1tudiao 111

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



131. 

Nigerio had reporced the use of starchy roots, tubers and fruits £or

in[ant fee ding or weoning diet . TI 1e ingredients chosen were rnodily

ovoilable and populorly consumed i h n t o  nroo of study npnrt from being

low cost. 

Most studies highlighted tho relative lower cost of eoyobe ons 

to cowpens but this eLudy observed Lhot eoyoboons is relatively more 

expensive than 11ny othnr legume in the market. The high cost of 

aoy11boons moy bo os  II r oault of the popularity of the boon in nutrition 

Programmes 01 11 super boon. However, eoyabcono, cowpco ond groundnut, 

wore tho mnin protoin sources used £or this study's weaning mixture, 

coapoundod. PllllD-oil was used in the mJJtture ns source of concentrated

energy, to enhance the pol11tibility of the dicta 01 voll oe influence

the viscoaity o! the over11ll mixtures, Polm-oil also serve as medium 

�nd vehicle for fat soluble nutrient• beaides contributing B-carotene.

ADaranthua lellVCI wara used in the preparation of 811 mixture,

where they contribute proteins, vitnmln C, and B-coroteoa uJ.nly to all

the atxturea, 

Pr0ll.im4te cn11poaltion o! the cwelva co11paundod vaaning mixture, •bov

great and significant iaprove11ont in tht eneriy, protein and Cat content or

th d to tba original traditional 1ruel1 and porridgoa, aiztures wh1n compare 

Of , 1 1 11 and caa111vo (Tabla 4.19 and 4.21). laproveaont inu.20 aca , p ant• 1 

•nergy value• {roa J6kcal/100p to 99kcal/100p edible port ion ver, recorded
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Nigeria had reported the use o! starchy roots, tubers and fruits £or
infant feeding or weaning diet. Th 1 dJ. e ngre ents chosen 11orc readily
avoiloble and popularly consu111ed i 1 f n lie nrea o study nport from being 
lov coat. 

Moat studies hiQhlighted the relative lo11cr coat o{ eoyobeans

to cowpens but this study observed lhot aoyoboono is relatively 11ore

expensive thnn ony other lugumc in the market. The high coat or 

soyobeans moy be as o result o( the popularity of the beoo in nutrition 

Ptogroancs as a super boon. llovcvor, eoyoboono, covpco end groundnut, 

were the uin protein sources used for this 1tudy'1 weaning 111.xture.

c011poundod. Polm-oil was used in the mixture us 1ource of concontrotod

energy, to enhnnce the palatibllity of tho diet, oe veil as in(luence

the viscosity o( the overall ml.xtures. Po1J1-oil also serve os madiwa

Ind vehicle for (ot soluble nutrients beside• contributing 8-carotcno.

Aaaranthua leaves were uerd in the preparation of all mixture,

Yherc they contribute protaina, vit11111n C, and 8-carotcoc tuinly to •11

the •J.xture11.

Proa.1114te coupoiitlon of the evolve c:oaipoundcd voanlng llixture, lhcn,

great and algnl!iunt J.aprovemont Jn the energy, protein end (1c content of

the .red to th� orlglnal traditional aruel1 and porr1dg,,alatur11 vhen comp 

l nJ eaaiav• (Table 4.19 and 4.21). laproveaent lno( �111 aeal, plant• n • 

)6k •l/lOO•n to 99kcal/l00ga tdlblt portion ver, r•cord d•nergy val��• {rae c ...- r 
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while the protein density increased from 0,15 - 1,39 gm/100 gm to

2,51 - 3,54 gm/LOO gm, The Cat content increased !rom 0,05 - 0.63 

gm/LOO 81ll to 3.1 - 4.76 gm/100 gm edible portion basis, T11e increases 

1n the nutrient density ranged from about 250% for protein to over 

700% in fat content whilo thore woe over 155% increase in onorgy 

density of the formulated diets over their corresponding traditional 

gruala and porr idgoa, The Cot content of the proporod compounded 

weaning diets foll within tho ron11c !ound in 110ture human milk, 

3 - 4 gm/100 ml !Dopartmont of Health and Social Security, DIISS, 1977 J

Similarly tho {at content values obtninod !all within the palatable 

tolerance zone 01 shown by the studiee o! Church (1977),

Bioloatcol Evaluation of Compounded Wenning Mixtures: 

Evaluation of eight of the compounded diets using biological

technique, ahowed that the protein quality pnromctora oaeo,eed £all 

within tho occoptoblo range recoaaonded by tho United Nationo Protein

Adviaory Group reported in PAG Cuidtl lne, tlo 8 (l 972) • The c-rER

value, o{ ell tho diets 11111e1eed woe• abovo tho llinimu11 2, l value

., d d tlio NPU valu•• Call within the "preferred" range o{recomenue an 

6) _ BO with tho dietary fut contributing 110re thRn tho llln.uiwa 2Sl

of the total energy of the al.llturo.

r .tuditl in which 11.Ailar in11redi1nt1 111 uaed in There er, ,w 

J but there 1al1t 1111ny 1tudl11 ln which different thl1 1tudy were u11 

•••luat•J, Th• 1tudl11 ol laryadl •l al (19,o)w,anin� alatur•• ver• - -
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in Indonesia evaluated mixtures of cassava and soyabeons omong other
diets and found PER value of 2,17 for thA coseovo -• aoya mixture.

Attempts by Akinrelc to enrich/fortify Corl (1967) (Cried fermented 

cassava) was evaluated by its biological vnlue(BV) which ranged Crom 

68 to 78. The values obtnined Cor the casaova based dicta in tbis study

arc higher than protein qunlity porClllletor voluea reported in above 

studies reviewed, The throe cosaova diets hod C-PER vcluoe ranging 

from 2.LI to 2.26.

Recent studios by LITA nnd NlllORT study teoni on ut111antion of 

Plantain in weaning mixture using soyabean 01 protein supplement, only 

evaluated the ,;aoyo-muso" by chemical and clinical triola (Ogaz!, 1988).

Co111pari1on of protein quality rceulta obtained in thia study with 

other similar studita such 01 the Banana, beans and aur1nthu1 vegotabl
a

•btutc, (BBA) of Oluiony• (1988) 1hoved thnt the plonta.1.n bo1ed tlieta o!

thJ.A atudy gave iign(icantly higher valuea, C-PER value, of 2.17 - 2,36

COllpared to 1.5, NPU voluoa o( 71.96 - 74,43 compared to 64 ond NPR value,

o( 3,35 _ 3,60 coupred to 1.6 of BDA (Olueonyo, 1988). Compnt11on of �CAO
...... 

with covpea-ogi of Alr.oaolafe (1988) 1h011 thnt both aixtur11 recorded lialla
r

PEl values i.e. 2.56 c011p1r1d to 2,60 of 60:40 covpeo-og1 lllixture. llovever,
• I 

coaporiion of MCAO vith 80y-og1 (Aktnrele !l !!, 19711 end Ap1pa-a1.Ji

ll1tilr.u et al, 1984) ihov that HGAO h1v1 higher Pt:R valu1 i.e. 1,56 coupr
e
tl

--

to 2.) or aoy-oR1 end Apap, ... 1x. 

The nut r lt tonal .,1 lu• of th• prot11n content o! the aiJltur,, in
ler� or C-Pfll end tcrll. ohow•d ,11llarlly In trend. llov1w1r' • not
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too distinct trend was observed in the variability oE the mixtures
NPU values which felLmore when compared with true digestibility values.

Though there were no signl(icant statistical dif(ercncoe in the 

digestibility value but signi[lcont di(Cercncoo existed between the NPU 

Values (at P < 0.05). Similarly, thorc wore no elgnificont differences 

in the biological values of all the eight mixtures evnluoted. Thie 

obervotion  might be due to the nature of tho protoine of Lho 111ltturo, 

whtch wer, all o! vegetable origin ond the bolonco arrived at by the leoat

coat method (or their formulation which took tho amino acid composition of

the component mixture into consideration.

The seemingly apporont better qual lty of the protein mixtures uaod 

in this atudy could be duo to the high digestibility, the high energy

content of the diets ond rh� addition o[ vegetoblee that supplied cuneral,

and vttaiaina odditonal to tboae in the premix aa vell •• the better bolonc•

of llllino acids ochiovod by the approach of loaet coet •tatiatical method

Lor compounding the ditte, The aaino otld contribution oC auranthuJ 

vegetable, cannot bo ignortd, The nalno ncld proCile oC the laa{y 

it 18 11 oood source of methionine and cyateinc whichvegetable 11hov• that o 

t laauae1 The profile 11 comparable to1, lr.novn to be 11111 t 1 ng in 1101 o 

the FA0/11110/Ull\J (1985) roferencc uino acid pattern. Tht lta(y vegatablea

!ortify cereal• and tuber, Th• relativelyCOUid be u11d alone to 

bl•• oddo,1 to the co111va baeod diet,largo C110unt o( tht vea•t• 

( tl• lJaltlna .. 1no acid• of caa11va •1111
ao,. than Cll9PCRDICld or ' 
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soyabeans or groundnut or COIIJ>OO mixtures. On comporotivo bosie, the

amounts of vegetables required to meet the nutritional requirements 

o{ the target diets were highest in coss11vo based diets. Amaronthus 

concentrates (LPC, lea( protoin concontrotaa) hnvo boen succosa(ully 

used to rehabilitate Indian children su(Ioring Crom kwoahiokor 

[Rajalakahimi et !!.!,, 1973, Kr iahnomurthy ,!! ol, 1976 I. The vcgetoblca 

ore nlso good eourcos o( cnroLenoide, vitruains land K oa woll oa 

polyunsaturated !atty acids that may colloct!voly contribute to the 

improved quality of the diets. 

Sensory Evnluotion o( the Co11pou111l81l and PcCipnred 'Weahl.ng Mixtures:

Roaulto o{ the sensory ovoluntion of the diet, revealed thot

tho colour/oppearonce of the dltt& were mostly barely occaptoblo oxcopt

the rice, groundnut, om11ranthua ond palm oil mixture due to the

dork colouration largely resulting from the into11110 green colour of

the vegetable. though the pancllat wore untrained a, 1en1ory 

1 h �are c11111u,ir with the culture of the ltuJy orcaeva uatore, t oy·-

and vert 1t1ll eblo to politely di.lepprove o{ the colour•• not too

hildren'• diota, DArk coloured meal• and1u!t1blo/da1tr1ble {or c 

in the cu1.11ne book• of tho 1tudy area, but ,uchpr1p�rationa exlat 

aeal• ,re believed to be •edlcin1l 111th ,eml-uglcal pover1. Aconi

tbo 

lh1 

t • • .,,1uatad, tht 1pr11rance oC tho •l.atur11 11181aneor7 p1ru• er 

ll r• •lBhl Ji•• (or not wlllln11 lo try lhna on theltonly r1a1on IIO 1• 
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chidlran. Acdeptnble food colour In  their v law {or ch11Jr11n/ lnf ont dicta

ore of{ white (crtinm) to brown. The toato of the mlxluroa 1111re gonerolly 

ncccptoble though soma o[ the 11lxtura1 wore clal11111d to have b�any taeto. 

Mixtures thnt contnlned cowpeoa 11uro iJantlllod by evaluatora lo havo 

bonny taat� which could bo lmprovaJ upon by addlt Ion oC comoricnl rood 

f lavoura to mo1k or laprove the taate and or flavour. 

Houth{eol and con1l1toncy of lho propol'tU wonnlng 11!11tura1 wore 

•a111111d 111 aull11blo for in(onta/childron 11gad 6 - 12 aontha. Conal1t011e1

fl!odlng valuoe o{ the dlet1 vl1co1lty wtra highly poaltlvoly correlated

to aoan ,·nlue, rvturneJ by the judgot, ,ihlch 1110 lnJlcato •1r1n1nt vith

tho auit•blllty o[ the 11ixturaa con111t111cy/11laco1lty Cor ln(anta

Ce1Jln;. OOD,itlc kitchen blend1r ai11ht noL b, av1ilabl1 in aost

hoaes in the rural area, but 110thera could 1quolly uaa 1rlndin1 •ton"

to &rind the rev ingredient• u11d •11tart1ra Cor th, ,i1anln1 aixturec

(Appendix V), HO\ltvcr, if the ( lour a o( tha ingr1dlent1 v1r1 uicd

tbeo there would b1 no neceaelty for • blend,r. 

-•,ei•ned to b• Ltd ,iith cup and apoon andTbe mixturco v•r• v n 

' d to 1upply ll l111t half the dtlly •neri;y •lid ••eh portion w11 des gnc 

protein requlre21nr, 

i nal anal7111, vlrt111ll7 all the dleL1 dlC notlased on cosput•t O ' 

tht level of Iron contained in the 
tb• t1r11t for lr011 but

t3i;;;dad dl1t1 v1re eigaJflcant,
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the main source of iron in the compounded diets. Studies of Taylor 

(1979) and Oyeloja !£ al (1976) showed that at least 501 of iron content 

of most COlll!llonly consumed vegetables in Nigeria are physiologically 

available. Furthermore the level of phytotea cootoinod in most commonly 

consumed vegetables in Nigerio hod been reported to be low thus will

not pose problem to iron bio-avoil4bllity [Taylor 1979.; Smith 1982) 

in our compounded weaning diets, All the weaning mixture& met the target

(or 8-carotene and vitamin C. 
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CHAP'IER SIX 

S1111MAR'i AND CONCLUSION 

A cross sectional study of 1408 children aged 4 - 36 months was 

carried out in five selected local government arcos of Ondo state. 

the study revealed the folloving: 

(i) that most of the mothers studied had st least 

primary level education and were mostly engaged

in patty trading, 

(ii) That the socio economic charactnristics of the study

areas were eJ.iallar nnd conform to the classical 

definition oC traditional rural co111111unitlca, 

(iii) that Cot111ing was the principal occupation of the fathers

and a significant proportion of the mothers were 

equally engaged in fot"llling 

(lv) That the sanitary condition.of the nreas studied

was generally poor 

(v) 

(vi) 

(vii) 

(viii) 

(1.11) 

That moat of tho children studied were born in hospitals

/�aternity centrea and were all broast{ad (or 

varying length of tl.DO [roe, birth 

That brcastfeelling 1108 11 noninl 111othod o[ lnfsnt 

feeding io  the areas otudied which woe culturolly

occoptoble ond pr,cticcd 

Oemanll [oadlng woe aoat populor with thc mother& Rnd 

prolonged bto•st(ccding waa co1111on 1.n the nroaa atudiod

GcocrnllY, mother• pattern o( ceasatioo of breoet(celling

1108 ropid lltld obrupt done !or ..oat part over a few day, 

CanereUY 1110cbcro conence aupplemontary feeding on 

10111_1011ds o{ter [out months vith loaa thnn 301 

oC oll 11othot• coamoncing a[tcr 1ill 11onth1 oC tho 

cbilcl'a ogo 

(11) loin llruel of hOIIC .. de matte gruel 1188 the fitll ,c.al­

p id C od o{Ior•II to 11011t of the chllllten while 80110 

��l
o£ t�• aothott o(fercd plain gruela o( cesaava or 

,nd plontnln 
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(xi) seau. solid supplements were generally fed from bottles

(xii) First supplementary food offered to children rongcd
from gruels (plain or mixed) of ovoilable staple "to
modified adult foods from family pots

(xiii) traditional weaning foods offered to children were
all home made

(xiv) Beans and bean dishes os well as yGlll ond yam dishes were

the most popular foods from fully pots of[ered to 

children

(xv) Generally, protein rich [oods were considered undesirablr

for sick children by mothers 

(xvi) Most mothers relied on advice from hospital workers

ond parents/ in lows on child feeding and child cere 

(xvii) 

(xv iii) 

(xi.x) 

(xx) 

(nl) 

(,cxil) 

(Xlliii) 

Hoet o( the hospitol workoro intcnriewed were" ignorant

of ·dosirabl.e childfettding practice 

Firewood and kerosinc were tho moat comon fuels used

for domestic coolc.lng 

Food vendors 11ere aportnnt ln providing some of the

food needs of most (omilie• in the study areas 

l'roxlmatc composition of troditiol\41 weaning grue1s toun

in the study oreas vcrc low in energy, protein and £at 

but biBh .Lo moisture content 

The type(o) o! traditional veoning fooda offorod to

children vere inCluonced by th� types of [ooda 

ovoilnblc in the orcoo atudied

Twclvo mulL.l-11.IJt w1a11in8 diot1 were COI11ulated and 

d ueins loa9t cost method• b�a,d on obaerved
prepo

1
re 

praotico ond ovoiloble food• in tho 1tudy oren
11ean ng 

Proitl.llBto nnoly•i• o! the prcpare
1
d [on,unltod voAnlng

diett abovid that thoy ver• nutr tioMlly. adoquoto to

moot Lho natdl ol growing children 1111d they vore loea bi
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(xxiv) Bioassay results of the selected formulated weaning
diets showed that their protein content were of
desirable quality

(xxv) Sensory evaluation of the selected formulated and
prepared weaning mixtures showed that they were
generally acceptable in tems of·their taste, mouthfcel
and consistency while their appearance/colour were
barely tolerable

(xxvi) The viecoeity of the prepared fooiulated weaning mixturee
were acceptable and judged suitable for the weaning

age group.
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RECOHM£NDA'Il0NS 

Based on the find ings of this study, the following suggestions 

prove e nutritioruil health of weaning children living
are made to im th 

in traditiollJll rural areas of Ondo state. 

I • 

2. 

there should be concerted efforts by the relevant

agencies and governments to improve the sanitary 

conditions of our rural comunities through 

provision of portable drinking voter and iJDproved

ventilated pit latrinca. 

Health practitioners should be given 11doquato nutrition

training to update their 1tnovlodge on desirable. 

childfccding practice ond generol nutrition within

the context of our locol environments and chonging

circumstances, 

3. Nutrition divisions should be catobliahed in all local

govornment areas to provide nutrition education to 

mothers nttending pre ond post notal clinics. T11e 

division should plon ond execute nutrition education

outreach progromsaea to correct some of  the vidoly 

held belieCs and concepts by traditional health 

workers, porenll ond the entire Comily on desirable

,, . 

5. 

6. 

nutrition practice, no,ruis and stondorde, 

Period of oxcluaivo breaat!ooding should be prolonged

to at 1eo,t ,u aonthv 1n all tradit1onnl areo, 

porticulorlt oreas with poor sanitary conditionA 

the uoc of plain srueln Cor child fecdl.ng ahould bo 

dLscourogod and mothers should be taught how to 

prepnre nutr1tionallY adequate ho•• made gruela Crom

locollY avoU.Oble food• or cho (oaily pot. 

Hothor• Ahould be Laught ond encouraged to [ood thoir

babJ.e• ,uppluiantary Cooda with cups and opoon1 vhich

, r to clean thon bottl111, 

are eaa,o 

t oC bottle• and hand {orct Ce1dLn11 should bo 

�:a��y and completely d11courae,1d by all health 

vor1t11r• • 
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142. 

In view of the strategic importance of food vendorsto family food security in traditional rural and urban areas, food vendors should be properly trainedto provide safe, hygenic and nutritious foods totheir customers, 

9. Low cost rural technology should be developed to easethe burden of mothers search [or Cuel wood as well 85 
P d II i II ro uce convon enco community bosed weaning mixturesthat could be easily prepared at home froo locally
available foode 

Contribution to Knowledge: 

This study has revealed the existing weaning trend and pattern 

ln &elected locol government nrens o! Ondo state. It !urther revealed
the !actors ijSaociatcd with tho observed weAning pattern in the arcaa 

studied. Tha study observed the use of 101110 staples in weaning gruel 

preparation 88 well 08 the proximate composition o! some coa:zaonly conau111e,I

traditional weaning foods in the arena atudied. 

The study succoee(ully uecd loa1t cost statisticol 1110,hoda to

deteniJne the composition and proportion of ingrodlonte used in the

(onnulation of nutritlonu;y adcqunte veaning diets using locally

available Cooda, Furthormore, proper �lxturo o{ protein, of vegetable

Shown to  provide protein oC adequate quality to1ourcoe ha• boon 

111eet the needs o! growing children'

h r Reattorch:!ugge,tlona for Furt o 

ahould bo cnrried out to 11c1rt11in thn 
I. Regulftt ,cudlo• 

ion Niven to 110th1re al hoepitola on 
type oC ln!ormn: chlld coro ond to what extent •other,
chlldfeedlng an 

k 10 o£ 1uch infonuttlon1. 
varo able to •4 • u 
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2. Routine nutrition sui:veillance should be conducted
to update existing infoI'lll4tion and establish the
various ecological factors that influe_nce and or condition
the existing nutritional practice in most ports of
Nigeria other than University tovns

3. Food technologists should be more involved in nutrition
research aimed ot the dovelopment of nutritionally
adequate weaning foods of wide acceptance to the local
communities using locally ovoilobla foods. Such efforts
should include attempts to improve the organoleptic
propertios of the weonjng mixtures developed in tbis
study ond to G!Ake them more convenient (or.mothers to
proporc. 
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Soya beans 

Covpen 

Ccoundnuta 

Amoranthu1 
ve8ot11ble 

Le80nd 

Rice 

60/ 13 

72/10 

83/8 

'.34/39 

64/21 

86/1 I 

7/43 

28/36 

50/30 

60/102 

711/87 

88/72 

61/13 

167. 

APPENDU 1 

BASIC KU 'IAJILE 

Maize meal 

S7/14 

73/13 

89/12 

33/42 

60/26 

8)/15 

6/44 

24/40 

1,3/36 

59/121 

73/110 

87/100 

Plantain 

139/23 

185/21 

234/19 

62/54 

115/49 

169/44 

15/44 

61/42 

107/40 

159/180 

200/169 

242/157 

moon• 61R of rice

ll8 a{ 1oy11 bcon•

Cassava flour 

41/29 

55/29 

67/28 

16/59 

29/58 

4)/57 

5/45 

18/44 

32/43 

51/207 

64/202 

77/198 

Oil 

10 

5 

0 

10 

5 

0 

10 

5 

0 

10 

5 

0 

Triplo ia!xturo of th• 1cnple, protein 1upple11ent ond vegetables vere

conetructid baaod on th• abovo ba,1c table u1lns proportion and 

oubetitutlon princ1pl••·
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I .1 

1.2 

1.3 

l.4

1&8. 

APPENDIX 11 

TRADlTIOUAL WEAflltiC FOODS 
guESTIO!INAIRE 

Naae of Mother ..•••••.•• • • • • • • • • • • •

Name of Interviewer • • • • • • • • • • • • • • • • 

Date of lnt�rviev •••• • • • • • • • • • • • • • • 

SECTION A (BACKGROUND INFORMATION)

Respondent's Address .......................... . • • • • • • • • • • t • • • • t • • 

0 IO O f t O t O O o O O o o O o o f o O O o O o O o o o o O o O O f o O o O O O o o o O o o O I 0 I I O O o O O o O O O t I O O I 

Tribe of Hother .....................• A&•· ..... • • • • • • • • • • • • • • • • •

Tribe of ttuabeod ...........•....•..... Ago ...•••. • • • • • • • • • • • • • • • • •

Religion .............. . Kocher' s., , , •• , . , , , Uuebanda • • • • • • • • • • •

I ,S llueband' • Occup11tion1

Far11er ( ) 

l.Gbouror ( ') 

Arti1an (1peclCy)

Other (1pecify) 

( ) 

( ) 

l.6 lluebond'• Educationnl Stotue:

Illltorote ( )
Prl1111ry ( ) S11cond11ry ( )

Voc11tionol ( )
Ochor1 (apocl(y) ( ) 

1.7 Hothcr'• Occupotion:

Full tlm• Uou1ovJCe ( ) Potty trade ( ) 
• 

l'ood \londor ( ) Other• (1pccl(y) ( ) 

1,8 Hothar'• E�ucotional Stntue:

llliterato ( ) Pr.I.liar)' C ) Socond11r1 ( ) 

Vocntio1111l { ) Other• (1ptc1Cy) ( )
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16?, 

2. I Who owns the house you live in?

Self ( ) Family ( ) Rented ( ) Others (specify) ( ) 

2.2 l'leoee describe the type of the house 

Floor ( ) Roof ( ) Wolle ( ) Coiling ( ) 

2 ,J llow 111any rooms arc ovoiloble £or aloopJnis? 

2,11 Where do you get domostic wnter supply 

Plpo boJn-e ( ) Well ( ) Stre1111 ( ) Others (speci{y) ( )

2.5 llow long dooe it coke you to get wotor {or do11e1tlc uao Crom

the source. 

leas 5 mine ( ) 5-10 mine ( ) 10-20 mine ( )

20 mine nnd over ( )

2.6 Whnt typo of coilot {acility is ovailable?

Pit lstrine ( ) 1/otcr closet ( ) Bu1h ( ) Others ( )

2,7 How do you dlaposo o! your re(uae

Burn ( ) Bury ( ) Bush ( ) Otbere (epeci!y) ( )

stcrlOtl 8 (CIULD FOODS 6 PE£DlllC)

l.l Name o! younga1L child ......................... ,, ................ .

1.2 Ag• oC youngeat child,,, ••• ( ) caonth• Se1; H/P

1.J Date ,lt place of dellvoryr ...........•.....................•..•...

)ea 

1.4 Birth weight: ( )kg 

)kB 

Length ( 

l.eOJlh ( )c:a 

1.5 Preoent weight (

2,1 1)(1 you bree1tfeed th• child novl Y•• ( ) No ( ) 

2.J.I If yee, Hov do you br1a1t!1rdt Dna.tnd ( ) Scbedulod ( ) 
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2.1.2 

170. 

If no, at what age of the child did you stop breastfeeding 
completely? 

( )months 

• • •••••••••••••2.2 How did you stop breastfeeding? ................... .

2 ,J Why did you stop breastfeeding when you did? ..................... .

•• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • 

J. I With what do you !cod the child now? Droostmilk alone ( )

lnfont food fomuln alone (epocify) ( )

Oreo1tmilk ond infant food focaulo ( ) (apeci(y foniulo)

Others (specify in details) .............................. , ... .

3.2 At what age of tho chJld did you comaenco oupplemontary

Ceeding? 

( )week• ( )month• 

J.J Why dld you introduce tho suppleaontory food at that a11e7

•••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••

3.4 Wbot va1 the flret aupplemontary food at that age?

(Please 8ive de.taUa) .. · · • · • · • · · · • •,, • •,,, .................. .

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
• •• • • • • • • • • •

• ••••••• 

J.S Do you reeaivo advlea/infol'114tion on how to fo•d your child

lroa anybody? 

Y•• ( ) No ( )

3.�.l If ye•, who nondlly give• you advice on auppltaentary foodT

lluabAnd ( ) Your aothtr ( ) Hother-in•law ( )

ttoiplt•l ,cmff (ap1clf7) ( ) Frl1nJ1 ( ) Other• ( )

4,1 Do you giveth• child food• fron th• fQlly rot1

,.. ( ) !lo ( )
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4.2 

4.3 

s. l

S.2 

6. l

6.2 

7.1 

17.1 • 

lf yes, what foods1 •....•••.•..•••.••.•..•..••.•••.•.•••. o o I I I I I I O 

O O I I O o o I O I I o o o I o o O O O I O O O O O I I O I I O o o I •• • • • • • •• • • • • • • • • • ••••• • • • • • • • • 

lf no, why not? •.•••••••.•••••••.•••• , .•.•••• I O I O o t I o o o o o o t o I o I I I o 

I o o o I o o o o o I o I I I I o I I o o I o I o o o o I o I I o o o o I o o o • o o o I o I I o o o I I t o o I O o I I o I 0 •• 

Do you prepare food sper.1olly for the child? 

Yes ( ) No ( ) 

lC yea, whot foodo ond how J.• it proporad (give details)? 

O I o o o t I o I I o o O o O t O I O O I I I O I O t t O I o I O o I I O I O O O I t O t O O O I o o t o I o I I O I O O 0 

I I I o o t o o I t o t t t t t o t o I I t o I t O t O O I f t O I I O O • I t O O I I O I t t I I O o I o I I O O I O O 0 

llhot foods do you give tho child when aJ.ck1 (apaciCy deteJ.led 

recipe and how it J.e 0 I t I I I I I I I t O t I t O I t o o Prepnred): ..••••••....• • 

•• • • • • •• • • • • • •• • • • • •• • • ••• • • ••• • • • • • • ••• • •••••• • ••• • • • ••• • •••

•• • •
• • • • • • • • • •• • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • •••••••• • •

What (oode do you ovoid to gJ,.ve the child when a1ck7

•• • • • • • • • • • • • •• • • • • • • • • •• • • • • • ••• • • • •• • • • • • • • • • ••••••• • • • • • •••

o o • • 0 • e • I e • o • • • e O O o • • 0 • • 0 0 0 o I t • 0 • o O I O I I O o O O • • 0 0 t o • o • o • o o I O • t • • 

• •• o o o o • • • I I o o o o • o o • o e o o • o • o o o o o • o o • o • • • • o • o o o o o o o o o o o o O O • o t t • 

What other 000�d1etary 1uppJcaant1ry do you give the baby?

Typo 

HultlvJ.taaln•

Cod l 1v1r oil 

Othere (,p,ct!y)

Age of 
Introduction 

Honth• 

Frequency 

day• UNIV
ERSITY O
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7.Z •1a.tc.b •upp.J«atat-4ry Lood• Mv• you S-flcroducod co your baby •o L•r •Cid •t: vhJ.cl, •••'

Sourcl! Frl!QUl!JIC)" Age of !:low PT•P•r•d. 
Food Incroducuon Decail, -rocipe 

required 
Hcme Purcbas"d Day Wee.k 
Prepared Ready Made 

Fnt..lc 6 Vegeceble 

Pavpll" l 

<>Tans•• 2 

Pineapple 3 

Cereals l 

lice 2 

aread 3 

Kaua 4 

s 

Crail> l 

Legum•• 2 

B•aa• 3 

" 

s 
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Sourco Froquency As• oL 
How prepared 

Food 
Introduction do tail, roc1p• 

REQUIR.ED 

Booe Purcbas'"d Day Week 

Prepared Ready Made 

Nut.a & l 

Seeda 2 

3 

4 

5 

-..Ou & l 

"tuber.a 2 

3 

4 

5 

An1me1 l 

Food 2 

Fi.ah, Keac 3 

CluclteJ> 4 

Soafl• 5 UNIV
ERSITY O
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. 

Food 

Other• 

iat• & Oil 

Vegecable oil 

liarg•rilte 

Butter 

Other• 

BcvC_t.!J!.C 

Te.a 

Coffee 

Frui.t. ,liUce• 

eoc-

Ocheca 

1 

2 

3 

I 
4 

5 

1 

2 

3 

4 

5 

Sourc• 

llo::e / Purchased 
Prepared . ltclldy Kade 

I I 

Frequo.nc:y 

Day Week 

I I 

Age of 
Introduction 

co iru:.lud• if locally produced or purcb.nsed frOlll the co=uo1cy. 

8. A:Jy other ia.fonut1oo:-

I 

How p'lWpared 

det&i.l, ree:1.p• 
roquitwd 
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175. 

SEC'IlO!l C 

(24 Hours Recall) 

FOOD CONSUMPTION DATA
-

llue of Child: ...... .. • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Recorder·• • • • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Dote • 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

' 

Time 
QTY/VOLUME 

FOOD DESCRIPTlON/RECElPE
COST 
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175. 

SECTIOll C 

(24 Hours Recall) 

FOOD COllSIIMPTIO� DAU 
-

llue of Child: ........ . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Recorder· ••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 

Date: .... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

I 

Time FOOD DESCR1PTION/R£CELPE qrY/VOLUME COST 
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176. 

APPE?,l>ll III 

Coaunity Market/Store Check List 

l. Na.me of Comunity & Type: .... : ..................................... .

2. Type (s) of Market (s): ..... , ... y.,-.. , ... t ••••.•••••••.••••.•••••• 

3 • How often visited/opened to people: •••••.•. , ••••••••••.•••••••••••• 

4. Total number of food 1113rkets/store 1D the comiunity: •...•• , •••••••.

• • • • • • • • • • • • • •-= • • • • • • • •• • • • • • • • • • • • • • • • • •• • • • • • • • • • • ••• • • • • • • • • • •• •

5. Use of Oil and Sugar for foods particularly weaning: .•...• : .••..•••

AVAILABLE FOODS CllECK LISI

I. Av11Uoble Protein - rich Sourcea:
<> 

v,getobles: 

Animals: 

2. Energy RLch food 10urc11:

3. AvnUablc ailk typee:

4. Avoiloblo v�,etsblea:

5. Avnilnblc Fruica:

• 

6. Available Bcvcrogae/Frult Julc1a:
• 

7. Snnck& eaten by children:

• 

., 

• 

• • 

. . 

8. Availobl• coa111orcinl vcanlns prcparotion11

n 

Cenoral tlote: Location o! Hnrkel/Storo ralallve to peopla •

• •
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177. 

APPE!IDLX lV

INFORMAL urrERVIEW CH.ECK

LIST 

(Resource PersoM lntervievs)

Name of Community:

Position/Status of Respondents

I. Whot ore the foods used for feeding babies Cr0111 birth to

36 months: 

• • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • •• •• • • • • • • • • • • • • • • • • • • • • • • • • •

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

•• • • • • • • • • • • • • •

2. At vhot oges ore the food& given introduced?

3. Why ore bobie& (cd this Cood• mentioocdt 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

•• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • •• • • • • • • • • • • • • • • • • • •

4. llhot oru the inaredi�nt• used !or preparing babies [oodet 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

•• • • • • • • •

• •• • • •• • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • •• 

5. ltov oro bablc• (ood1 propAred ond stored?

•• • • •• •• •

(,. 

••••••••••••••••••••••••••••••••••••••••••••••••••• 

t o t o o o O o o t o o o o • t t t t O I o o t t o • o o o o o o o • o o o o • o o t t t o o t t o o o • o t o •••• 

Uuv or•
Ccd thoir Cood1'l ••.•••..•••• , . t O t o o O o • 0 I o o O o o 

I O o o O t ••••••••••••••••••••••••••••••••••••••• 0 o I t o t I t t O O 0 • • •

• • t t t O t t o t o t I t t t • O O O t O t O I o o t t t 0 

•• • • • • • • • • •

• ••••••••••• I o t I t t 
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177. 

APPE.'iDU lV 

lllfORMAL LNTERV !Ell CHEC!t

LISI 

(Resource Persons Loteri.•iews)

Naae of community:

Po1ition/Sc1tus of Respondent•

I. What ore the foods used for feeding babies fr012 birth to

36 months: 

. . . .
. . . .

. . . . . . . . . . .
. . . . . . . . . . . . . . . .

. . . .
.
. . . . .

. . . .
. . . . . . . .

. . .

• • • • •
•

• •• •
• •

• •
• • • •

• •
•

• • • • • ••• • •
•

• • • •
•

•
• • •

•
• • • • • • •

•
•• • • •

• • •
• •

• • •
•

• •• • • •• • • • • • • • • • • • • • • • • • • • • • • •
•

•• • • • • • • ••
•

• • • • • •
• • •

• • • • •
• 

•
•

•
••• •

•
•

••
•

• •  
2. At what agee ar• the food• given introduced? 

J. Why are bab1•• Ccd thi& food• 11entionodT 

• • • •
•

• • • •• •••
•

• • • • • •• • • ••• • • • • • • • • • • • ••
•

• • • • • • • • • •
•

•

•
• •• • •••

• • • • • • • • • • • ••• • • • •• • •• • • •
•

••• • • • • • • •
•

•• • • • • • •
•
•••• • • • • • •

•
•

• •

4. What are the insrediont• u1cd for preparing bobJ.•s Coode?

•
•

• •
•

• •
•
• • •

•
•

•
• • • •

•
• ••••• •

•
•• • ••• • • • • • •

•• • •
•

• • •
•

•
•• • •

•
• • • •

• • 

• • • •• • • • • • • ••

• •
• • • • • • •••• • • • • • • •• • • •• • • • • • •

•
• •• • •• • • • • • • ••

•
• 

!, • 11011 nro bab1•• [ooJ• prarntttd and 11torod? 

• • • • •
• • • • • •

•
•
•

•

• • •
• •

•
• •

• • •
•

•• •
• •

• • • • • •
•

• •• • • •
• •

•
•

• • •
•

•
•

• • • •

6. 

• •
•

• • • • •
•

•••• • • • • • •• • • • • ••••
•

• •
•

• • • •
•

• • • •
• • •

•
• • • • • • • •

•
• • • • • •

Uow 11ro

•• • • • 
• 

•
• • 

• 

(od 
Cood11 .....•..........

••
•

•
• • •

• •
• ••

• 

• • • •
• • • 

• • •
• 

• 

• • • 
• • 

•
• 

• • • • • 
• 

• • • 
• • • • • • 

• 
• • •• 

• • 
• • 

• 
• • • •• 

• 

•
•
• • • • •••

•
•• • • • • • • • •

•
•

•
•

• •
•• •

•

•••• • • •

•
•• • • • •• • • • ••• • • • •  

•
• • • •  

•
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178 

7. Who decides the oges at which foods other than breastmilk

are given to tbe babies?

8. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  . . . . . . . . . . .

At what age 
aport from 

do people generally begin to

breastmilk to their children?
give other foods 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

9. Which food ia usually first given co babios?

10. 

I l. 

12. 

I J. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

0 • o o o o o t o I O t t t o t o O o o o t t o o o o o o o o t O o o t o o o t o o t t t O o t o o o o o t o o o t o o t 

Whot foods ore given or ond avoidod when the children

ore sick? 

. . . . . .
. . . . . .

. . . . .
. . . . . .

. . . . .
. . . . . . . . . . .

. . . . . . . . . . . . . . . .
. . . . . . .

. . . . . . . 
. . . . . . 

. . . . . 
. . . 

. . . . .  . .  
. . .  . . 

. . . . .  . . 
. .  . .  . . .  . 

. . .  . . . . . . . 
. . . .

Cor childron? 

Are 
what 

thorc spec:illl 
Cooda? Why? 

Cood tr11dition11lly mennt

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
•

•••

• • • • • • • • • • 

• • • • • • • •••• • • • •• • • • • • • • • • • • • • • • •• • • • • • •• •• • •

• • • • • • • • • • • • •• 
• • • • 

• • • • •• • • • • • •
•

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••

• • •• • • • • • • 

• • • • • • • •• • • • • • • • • • • • • • • • • • •• •• • • • • • • • • • • •• • • • •  

. . . . • • • • • • • • • • • • 

equip11ont/uton1il,, i• uaed for food prepared? 

• • • • • • •• 
• • • • • • •• • • • • • • • • • ••

•
• • • • • • • •••• • • • • • • • • • • •

• • • •• • • • • • • •  

o • • o 
• • • • • • • • o o o • o • • o o • • o • o o o 

• • o • I o • o o o • • • o o t • o o O • • 

• • •••• • • • • • •  

1(111 t �ypo• oC (uoJ are ..-�d tor cookinR? ..................... .
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14. 

14. 

16. 

17. 

18. 

19. 

20. 

179. 

Bow readily available are the fuel (expensive/scarce) 

• • • • •••• • • • • • ••• • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • •  • • • • • • • • 
• 

How often do mothers cook daily? ........•.••.•.... • • • • • • • • • •

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • t • • • • • • • • • • • • • • • •  

What is the 
domestic 

comon source o! 
(drinking, purpose 

water generally used 

cooking and washing)?
for 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

How m11ny mothers work outside the home (possibly co earn

money) . . . • • • . . • . . • . . • . . • . . . . • . . . . . . . . .  , , . • . . . . . • • .. . • . • • . . . . . .

Whot works do 
arc they owoy 

mothers do 
from home? 

outside the home and how o!ton

. . . . . . . . . . . . .
. . . . . . . . . . . . .

. . . . . . . . . . . . .
. . . . . . . . . . .  ' . . . . . . . . . .  .

. . . . . . . . . . 
. . . . . . . . . . 

. . . . . . . ' . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . .  .

Who looks 
tokc them 

aftor babies when mother• go

to work.? 

to· 11ork or do they

• • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • •

How do people gencro1ly dispoeo o! hu&11n wo1to?

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
•

• • • • • • • • • • • • • ••• • • • • • • •• • • • •

• 

• • • • • • • • • • • • . . . . . . . . . . . . 
. . . . . . . . 

. . . . . . . . . . . . . . 
. . . .. . . . . . . . . . . .. .

. . . . . . . . 
. . . . ....

. . . . . . . .. . . .
. . .. ...... .

. ...... .

• • • • • • • • • • • • • • •• 
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Diet I 

w 180. 

APPENDU V 

Weaning Mixtures Recipes 

amarant us an palm oil mixtures
Maize meal, cowpea, h d 

Maize meal 46 gm 

Cowpeo 22gm 

Am.aronthue (Tote) 60gm 

Palm oil lOgm 

Water 340ml 

Method: 

1. Dchull the stone free and clcon beans (co..,,co)

2. Grind the dehullod clean boons into o very smooth pa1to

J. K1x the bcon and maize meal paetce thoroughly in o bowl

4. Add about J/4 volume of the wotor to the paste miXture,

pinch of salt to tasLc and cook on fire Cor 20 ainutca 

5. Deatlllk tho vegotoblel, pick ond wash clcon Cree o! dirt, 

atones/ pebbles, Then blanch 

6. Cut tho blanched veaetoblo• into vory amAll piece•

7. Add cho blanched cut vegetoblo piccoe and pnJm oil

to cite cooked atxturo and cook (or another 2 minutes

Diet tl 

tl4ize, Groundnut, vogatablc and oil a1Xtur•

H41za meol 48g

Oroundnut 9g

Tot• (Aaarontl1111) 978
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Palm oil lOg 

Water 3001111 

18lr 
• 

1. 

2. 

Remove the groundnut akin and grind to smooth paste
• 

Mix the groundnut and m11i1:c mool paste thoroughly ond 
odd some of the water 

J. Add the paste miXtucc into boiling water, stiriog well

and cook for 30 minutes

4 • Dostnlk the vegetables, clean, pick and wash then blanch

5. Cut the blanched vegetables into fine small pieces

6. Add the vegetables, oil and little salt co taste and

cook for 2 minutes.

Alternatively: 

Roo1L the groundnuts and then mill into fine powdor. Ro,stec!

groundnut& could be kept whole and milled only whon needed. lf

groundnut (roasted) is to be used, it should be added to tho cooked

maiie meol or when che 11cal i• tabla rood)'•

Diet III

KaJ.1:e meal 68g

aoyo beaua 6gm

Toto veaecoblo 70P

Pala oil IOgm

Wnter JSO 111 

1. Oehull ,tono cro• clean 1010 bta111, thon grind into aaooth

p.111tt1, 
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Diet 

182. 

2.
Mix the soya beans paste and maize meal thoroughly to
smooth paste

3. Cook the muture au.xed with the water for 20 minutes

4. Deetalk the vegetables, pick, wash and clean free of

pebbles/sand then blanch

5. Cut the blanched vegetables into fine small pieces

6. Add the vegetables and poJ.m oil

ond cook [or another 2 minutes. 

lV 

Coaaova flour 29g 

Cowpea 38gm 

Teto vegetables 72gm 

Palm oil 10&• 

\Inter 350ml 

to the cooked mixture

Add salt to taste.

1. Crind the dohulled atone (rco bean• into •mooth paetc

2. Add the cnseavo flour to the beona paate plua wnter lo 

(or:m O very pooch p�ete 

J. Cook the llliJ(ture on £ire for 20 ainutca

11• Dee talk tht vegetable•, clean 411d .,,ah !roe of 1nod/pebble11 

Blnnch tho vegetables, 

S. Cut the blanchtd vegctableo into {.Loo aull piece• 

Add tho blanc hod cut vogetoblo•, pal.a oil and •llll to

toito and cook £or another 2 ciinutee. 
6.
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Diet V

183. 

Cassava f lour 37g 

Groundnut 13g 

Tete vegetables 145g 

Palm oil lOg 

Water 320ml 

l. 

2. 

3. 

4. 

s. 

6. 

Grind skln free ond unmoulded groundnul lnto a smooth pasce.

M.ix the cassava flour (sifted) with the groundnut paste

and water 

Cook the mixture for 20 minute•

Blanch tho cleon , sand free dcetelked vegetables

Cut the vegetables into very fiao 511all pioces

Add the piece• of vegetoblo, poui oil and salt to taste

to the cooked mJ.xturo ond cook for anothor 2 minutes. 

Diet VI 

Caeeovo flour 47g 

Soynbeane 12g 

Teto vcgoteble1 120g 

Palm oil IOg 

Water 340ml 

• I, Dchull chc 8tone !re• 1oy1boanl! and grind lnto 11100th pasta

2. Kilt eh• cae,ava r1ou$ and 1oyab1on1 pa•to plu1 water 

), Cook cho 11.1.JCtur• ror 3D •lnuto• 

4. u,.tel\t the vogetabl••• plck and vnah clean tree or 1
1nd

• 

then blanch .•
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5. Cut the blanche d vegetables

blend 1n a kitchen blender
into free small pieces or

6. Add the vegetabl es, palm oil add salt to 

mixture 8nd cook for another 2 minutes . 
taste to the

Diet Vll 

Plontoin pulp of green unripe finger

OR Green mDture plantoiD

OR Plantain flour 

Cowpea 

'Iete Vegetobloe

Polm oil 

Water 

• 92g

• 258gm

37g

57glll 

55gi:i 

IOp 

J40al 

I. Grind dehullcd scone free clean bonna to o smooth paste

2. Mix the beon• paste end planuin !lour with su!£icicnt

wotor to !orm stAOOth po1te 

3. Cook the poste on fire !or 20 cLnutos

4. Add pnlla oil, salt to coste and blanch Cut vegetoblca

co the cooked ciXture and cook [or 1nother 2 ,ainutea. 

Prcpnration of Plnntain Plou�:

Croon 11i1turo plantain fruitO 11rc bond peelt-d , tho pulp ero than 

1lice d into thin 111cos ror oAtY fatt dryiD8· The 1licod pulp are

then 1praaJ on n dryinB cr•Y ond cithor oven dried or 1un dried. lo

oven drying, tho pulp 1• dried at 12o•c tor two hours and thon at

ao•c for onoch•r 2 _ 3 1,0urs - Th• dried pulp 1• allied u1ing a 11,atl•
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and mortar or kitchen blender or commercial plate lllill, If the pulp 

is not properly dried the flour mill 11ill form "clot" or stick 

together. The milled (lour is then sieved to remove po11der o{ 

undesirable sizes. The sieved flour is then stored in II dry oir tight 

container ond kept a11ay (or further use, 

Ho11ever, if mature unripe pulp ia used, then tbc 11111ount o!

voter to  use is reduced, The pulp is pounded to smooth paste, iaJ.,tod

with tho ingredients ond• cooked for required time,

Diet Vlll 

Plantain pulp 

Croundnuts 

60g or 25gm plantain flour

JOg 

Tete vegotobles 

Polm oil 

\/11tor 

55g 

lOg 

3401111 

I. 

2. 

3. 

4. 

Grind okin ( rec and Unmoulded groundnuts into smooth paato

Mix the d ·•t paote and plantain flour
groun n .. 

Cook tho mlxturo for 20 minutes on fire

lt to tasto and blanched

Add palm oil• 111 
nd cook Cur another

co tho cookod miJtturo R 

and \IOtOT 

Cut vogetablee

2 m.inut•• 
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Diet lX 

Plantain pulp 146gm 

Or Plantain flour 59gm 

Soyabean l4gm 

Tete vegetables 76gm 

Palm oil !Op 

Water 360ml 

l • Dehull the soyobeons and grind into emooth posto.

2. !tix the plantain flour, soyoboons pas to and vat er to

vory smooth consistency � 

3. Cook the muture on fire for 20 adnutos

4. Add polm oil, salt to cn9co 00d b1'nched, cut vegetables

to tht cooked muturee and cook for another 2 minutes. 

Diet X 

Rlce 49g 

COlfPOII 18g 

Tete vegotablo 48g

PaJ• oil 108 

Wotcr 3SOll1 

1 . 

2. 

Wa•h scone (ree rte a, add aomc water ond cook (or lS minutoa

d L no free co..., 
Crind d1hulla • 0 

k r 
-re1 into saooth 

into thr ric0 and coo or 20 •inuto•

pn1te and odd

J 
,.1, to la1t1 

bi 
• AJJ pal• oil, • 1 

•nd blanched, cut vegat• •• 

Lo th• cool!AJ ,.ixt1.1r• 'nd cook tor another 2 minute• 
• 
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4. Mash the porridge into s�ooth consistency,

Alternntively: 

ce ree o stones, pebbles and bran, wssh and dry,Clean the ri r f 

then mill the dried rice into flour and kept awsy (or (urtber use, 

The rice flour can be used in place of the rice, 

Diet XI

Rice or rice flour 398 

Croundnut 17g 

Tote vegetables 61g 

Polm oil 10g 

Water J60ml 

1, Roaet and grind groundnut and mix with aolt to taato

2. Wosh the rico, add water and cook for 25 minuto1

J, Waeb the vogecnblce, blanch and cut into fine pall pioc1&

4. Add the veRotoble, pallll oil nnd oolt to tosta ond cook for

5 minutoe

5, Math tho porridk• and eprlnklo the roosted groundnut•

povdar into eh• porridge , 
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Diet XII 

Rice or  R�ce flour 

Soyabeans 

Tetc vegetables 

Palm oil 

Water 

• 188.

60g 

6g 

l/3 standard cup

50& 2! standard cup 

IOg l desert spoon

350ml 

l. Wash stone free and dirt free rice and cook for 15 minutes

Add dehulled soyobcans paste and cook for further 15 minutes

2. 

3. Add palm oil, solt ond blanched cul vegetables to the cooked 

m.J.xtuce ood cook for another 2 minutes 

4 • Hnsh the porridge to smooth consistency

Blonched vegctobJ.es could be ground on • grinding atone or

•illecl as it is the prnctJ.co 111th proporntion of II popular aoup

in Ondo etote (Cbanunu). 

Soyn beans ProcossinA
-

The soy• boon• could be bulk processed Joto (lour or po1te

ood otorad {or f l urL \Ot U8�-

1. cloon thl soyaboona by removing stones and dirt•

3 • Boil the bonna in 1111ter (or 20 - 25 minute• (Blanch)

3. Dohull cho boons to r•move eh• seed coaL/to1t1

• 

4. Free the bean.a fro• the hullo nncl clean 

5. Grind tho dehu lloil bttin• 1nLo •IICloth po•t• and ,core for ult

6. Dry the dihulled boan• (roe ,Log• (our (1,) ln ovon at lu" 

t1aperotur1 or air drlcd 
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• 

7. The dry dehulled beans are then milled into flour

Blanched dehulled soyabeans have the added advantage of reducing 

cooking time to tenderize the beans, inactivate ltpoxygenos� and e.azymca 

that causes beany flavour and odour, destroys trypsin inhibitor

haemaglut1nio� and phytic acid. 

The dried blanched dehulled beans could be stored and milled

oa when n4leded. 

• 

Cowpea Flour Preparation 

Clean tho cowpea, free of ,pebbles, aond and dirt, soak the clean

beans in water and then dehull the beans by hand rubbing. The 

d i d  The dried debullcd
dehulled beans should be oven dried or sun re · 

beans are then milled into flour, sifted packaged and stored in

tight container for future use. 

The beons could be dry dohulled using mortar and p11tle or

&rinding scone. 

air 

The 

114dt into 

VIl,t.AGE DASE PROCESSINC AtfD PREPARATIONS

b d weaning diet• could be

var toua components o! the homo aae 

within cha lovel oC available

flour on a small vill•S0 level

t,chnology thus
roduco a11t1ter, • cookil\J tJ.a•

making it convoolent nnd

meol• for choir wo1nl!ns•· Uowaver, prop1r1tions

for prepnrot1on of
pro cooking •uch �• roa1tlna 

to lncorpor•t•
•tap, v1U bo modified

h tn 11upplt11tnl en 
••l trent=ent Cor th• prot• 

d v,11,tibl• while

Prevent ranc1Jlty,
0�ldanta vJll b• required to

antl 

aod 
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