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ABSTRACT

One thousand four hundred and eight (14C8) mothers whose chlldren
ranged between 4 and 30 months were recruited from well baby clinics,
iamunization centres and the iocal communlties from five local government
areas of Dndo State to porticipote in the study.

In addition, [1fty (50) resource persons were intorvicwed Iin the five

local government oroaa on trad{tional wennlng practices and pattecrn.

Soclo-economic datn that included ptrlncipol occupation of mothers and
fathers, age of mothers, educational attaliment and sanitary data were
collected and analysed. Survey of available traditional weaning foods oa
woll oa cxiating weaning trend were alao collected and analysed. Samples of
commooly consuzcd traditlonal weaning foods in tho study area were collected
and snalysed for moietura, combuatible cnergy, f(at and protefn.

Based on the survey findings. twelve weaning dicta were forwujated
and prepared {rom maize mcal, rice, caaaava, mature unripo plantein, cowpeas
{cmapon beens); groundnuts, aoysbeana, omoranthua leaves and pnim oil.
Fach of tiie formulated weaning mixture contained a staple of cither maize
-l&l: crica. cassava [lour or plantain aAnd protein aupplcment of amaranthus
Efavcs and either of cowpsa, soyabeana or grouninuta, Palm oil was added
Eg»yll ths mixtures as additionsl sourco of concentratod oncrgy ee wall

.~ 80 to Influence the viscosity of the mixtures whilo anhancing the

atability a» well as providing B - carotene to the diets.
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The veaning mixtures vere formylated to provide adequate level of
eénergy and other selected nutcients based on the principles of multi-

mixes using least cost atatistical approach to determine the quantities

and,. proportion of the component ingredients ia the mixtures that would
meet the requirements of young children. The compounded weaning diets
vere subjected to proximate analysis and efght of them to bioassay using
veanling rats as vell as to sensory cvaluation and coasistency/viscosity
moosurements.

The result obtained from thls study revealed that the mean ages of
the mothores wcro oimilar, twenty-six yeara. [or all the €ive local
government arens (LGA). The two principal occupations of the mothera wore
patty trading and forming both accounting for the job decacripcfion of 561
of tha mothere by locol govecrnment area excapt in lkere local government
where (ood vending woa highly iwmportant next to trading. 71X of all the
mothera in ol!l cho {lvo local governments had at leaat primary achool
educotlon. 8¢T of all mothers depended on other eourcea of water [or
domestic usa apart from pipe borne water in ali the (lvo local
govecnment areas. The soclo--economic psrameter of the mothera were sfmilac
end all belonged to lovw income rurel houscholds. All tho {408 children
were breastfod for varying longtho of time [tom blrth to thirty-aix

onthe ond 81X of them wers still on breast at 9 months of oge. It wvas
tved that breastfeeding waa tha preflorced ond normal way of child

in the sceas studied. Tha aenn age ol completlon of weanlng

| along local government aroa® but 85% of ail the chlidron hat been

pletely at Ceife”RRE- P - BUWERWSIECT
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ﬁalze gruel was the traditional semi-so0lid foo; firet introduced to
cﬁlléten in all the 5 local goveruvment areas while gruels of cassava snd
bléntaln vere subsequently introduced to children in three of the 5 local
govermment areas. Seventy-three {73X) percent of the mothers had introduced
semi-s0lid foods to their children by & monthe. Hospital pecrscanel and
parents/in-lave were the most important group of people that influenced
mothers on child feeding in alil the 5 local govermment &veas.

Fruite vere the first foods generally offered to infants at the mean
age of 4.93 monthe followed by gruels at the mean age of 6.5 months. Sugar
and artificial sveetnera vere observed vsed for infant feeding as early as
the mean age of 4.5 =montha. The use of oils for infant feeding wae delayod
till about the mean age of 7.7! months.

Pronipate composition of selected semples of weaning gruels coxmonly
consumed by tho childron showed thst the wolsturo content ranged from ﬂl!l
in moizo pap to 50.2% in cassavo grual, protoin content rangad detween
0.152 in cascova gruol end 1.39% in malze pap, fat content ranged from
0.05% in cosruava gruel to 0,632 in molzo gruel ond the combustibla energy

rong=d fzom 36 kcal/i00 ga in caasova Rruel to 64 kcal/l00 gm in maize pap

alli on wat roady to conesume basls,

Tho proximate composition of tho formulated and propored wesning

ures ahowod that tho moisture content ranged botween 75X in RGAO (rlce,

abagns, amaronthus and oil) to 101 kcal/100 gm in MCAD (mmize wmeal,

ranthus ﬂndM:?i?qﬁﬁfT;H?ﬁﬁm;?gﬁgig content ronged [ros 2,51 In

ndnut: amoronthus snd oil) snd B8).12 in RSAO (rice, soysbeans, smsranthus
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RSAO to 3.54X IN CCAO (cassava, cowpea, amarannthue and oil) and the fat

content ranged between 3.1% in RCAO (rice, cowpen, nmsranthus and oil) to 6.86%

in PGAO (plantain, groundnut, amaranthue and oil). All the above were on 100gm

edidble portion. The protein quality of the selected weaning mixturee formulated

ehowed that the corrected protein efficioncy ratio (C - PER) valuee ranged
between 2.1l in CCAO (cassava, groundnut, amaranthue and oil mixture) and 2.40

in RCAO (rice, groundnut, nmnranthus ond palm oil mixture}. Their net protein

ratio (NPR) values ranged from 3.32 in CCAO tn 3.65 in RCAO while the net

protein utilization (NPV) valuee ranged from 71.96 in PGAO (plantain, groundnut,
omaranthue and palm oil mixture) to 86.24 in RCAO., The true digestibility
voluea ranged from 81.37 in PCAO to 90.18 in RCGAO while bilological voluce of
the proteine in the mixturee ranged from 81.66 in CCAO tn 90.56 in RGAO. All

the protein quality parameters measured were etatiatically eignificantly

different for the various weaning mixturee assessed except for the NPR (P<0.05).

The protein quality of asll the mixtuces formulated, prepnced and bioasaayed

fall within acceptabie range recommended by the protein advisory group (PAG)
of the United Nations. on veaning mixtures.

Sensory evaluation receults of the elght selected weaning mixturee showed
that thicre vere eignificant dlf{ferencea in the appearance/colour, tpnete and

consiczency of the mixturece (P<0.05),

Based on the raeulte of protein quality attrlbutes the beat diet vas

RCAD folloved by KGAO (mafre, groundnut, smaranthus and pals oil mixturce) and
e

« Thue, dopcndtnh on avallable locel foods. any of the threes diste could

nded as suiteble for proper growth and davelopment of the weaning
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CBAPTER ONE

INTRODUCTION

The greatest single factor that probably contributes to the survival
of most Afican children has been the wide spread acceptance of breastfeeding
as a8 normal way of life by African women (Omololu 1972 a, b; Orwell and
Mutroy 1974; World Health Organisation, WHO, 1981 and Cmotola and Aklinyele
1985). ‘!lowever, over the past four decades, incidence ond duration of
breastfeeding has declined in many developing countries particularly in
the urban areaa; and among the lower soclo-economic clsss (McCann et al
1981; W0, 1981, Omotota, {984 and Ogbeide, 1975).

Crowth studies in Nigeria and other parts of Africa showed that the
growth velocity of exclusively breaatfed infants were satisfactory vhen
compared to internotional growth tcfcrenco standordes for ages & ~ 6 months
beyond which it foils below satis{actory levels; except those whose dietary
intakea were aupplemented wilhk other foods [Belavady §. 1980; Watcrlow ond
Thomson 1979; Juez et al 1983; Whitehead ond Paul 198l and Waterlow et sl 1980).

The age at ¥hich breastmilk alone becomes Lnadequate os the eolc
pource of nutricnts for the infont mre reportedly influenced by maternal
nutritional atetus which is aubjcct to individual varistions ond to tho

child's envizonmental condition. However. at mcme point in (he infant's

Iife; complementory foods are introduced while breaetfeeding continues
h-qﬁé second year of the child'e 1ifa in many traoditionsl African

. {Presa 1987 and Ashfoq 1987, H°Cann ot a1 1981].

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



Complementary food, also termed weaning food, is defined to be any food
i 1iquid, semi-solid or solid given to an infant or child in addition to
breastmilk. However, the term weaning is used by different people in
different ways to mesn different thinge. For example, it 1is used to indicate
the introduction of foods other then breast milk or or formula milk and
breastmilk is stopped 1.e. it signifies the esd of a stage or feeding phase.
The term weaning 1s derived from the ancient Anglosaxon word 'wenien' which
means to become accustomed to something different. The Uxford English
Dictionary definition of weaning has two meanings; one 18 Lo get accustomed
to focd other than milk while the other ie to disengage or care from habit
by enforced abstinence of counter attraction. This dictionary definition
covered both sides of the controversy eurrounding the meaning of weaning. 1In
the strict English sense, weaninp weans stopping bceastfeeding, thus
consumption of any kind of artificial milk 68 a replacrmont of braastmilk
indlcates a weaned child i.e. tho child had been weanod off the breast. However,
the univereally ngiced practice I8 not to stop brecoat{ceding, at least
In our circumstancae on a developing country, but to continue breast{eeding
ae long & our cultural, social ond peraonal hobitse will allow.

The weaning period ie thus a period durfng which inlants ere gradually

itcoduced to o variety of non-milk foods whila the relative importance

teastnilk {n the diet declinas.
twilk, unllke other foode¢., Ilmproves nutritional atetus of iunfante

use of ite wxcellent energy and other nutrients blend but
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aleo because it lessens the effect of infections due to its content of active
enti-infective agents. [Goldwan et al 1982 and Blau et al 1983). Traditional
complementaty foods in wost developing countries including Nigecie are
described aes often being low in caloric density [Whitehead 1979; Kozimi

and Kezimi, 1979; Osuhor 1980; Akintele 1966 and Eka 1978), low in protein
content, * (Ogbelde ¢t al 1985); containe-little or no fat {Naiemith, -1973)

and limited in mlcronutrients (winerals and vitemins).

It le noteworthy to realise that during the weening period. the child
goes through thc phase of drinking to eating of semi-solid to solid foods.
Moset weaning studies revicwed were dirccted towarde the balancing of tho
nutticnte of the woaning foods olten ro the detriment of consistency of the
diet lAkintele and Edwards L1971; Ketiku and Smith 1984)}. Studles had shown
that children's Intakes were of low energy even when fed od libitum (Akinyele

Hand Omotola 1986; Zeithlin et al 1978 and Kanswati et al 1973). Bulkiness
has been suggested to bLe the inherent problem with our traditional weaning
dicte making it very difficult for our children to coneume dnough. 8ulk
as term implles weight. volume and vlacoaity of'the food. Weight ia on caay
soasucable guality while viecosity, & measure of liquidity through aolidity,
18 8 vothor mere dlfficult quality to weasurc when compnrad to waight.

Viscosity of cooked foods 18 mos8t aflfected by dilution with water but varles

‘with different ingradienta, azounts and tewperoture of the foods (Church

‘As foods becowe moro dfluts, larger quantitios of tho food will be

‘provide a spocifiod emount of energy.
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3.

aleo because it lessens the cffect of infections due to ite content of active
anti-infective agents. [Goldman et al 1982 and Blau et al 1983). Traditional
complementary foods in most developing countries including Nige2ia are
described aa often being low in caloric deneity [Whitehecad L979; Kazimi

and Kazimi, 1979; Osuhor 1980; Akinrele 1966 and Eka 1978), low in protein
content, * (Ogbelde ct al 1985); contéine-little or no fat {(Naiemith, -1973)

and limited in micronutrients {m{nerals and vitamins).

It 18 noteworthy to realise that during the weaning period. the child
goes through the phase of drinking to ecating of scri-solid to solid foods.
Most weaning studios reviewed were directed towards the baloncing of the
nutriente of the weaning foods olten to the detriment of consistency of the
dier [Akinrele and Edwerds 1971¢ Ketiku and Smith 1984}. Studles had shown
that childcen's intokea werc of low energy cven when fed ad libditum [Akinyele
and Omotola 1986; Zeithlin et al 1978 and Konawnti et al 1973]. Bulkiness
haa been suggested to Le the inherent problem with our traditional weaning
diots moking it very difficult for our children to consume 2nough. B8ulk
as term implies weight, volume end vlacoaity of:the food. Welght 1is on casy
moasucable quality vhile viscosity, a mearure o{ liquidity through aolidity,
13 o tather more difficult quelity to meosure wvhon comporod to weight.
Yiacosity of cooked foods 13 most af{fected by dilution with wvater but varies
with different ingredienta, amounts and temperature of the foads (Church
Aa foods becomo more dJluto, lorger quantities of tho food will be

provide a specifiod amount of anorgy.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



The introduction of any food other than breastmilk to the infant
carriees the risk of decline in suckling particularly 1f the foods are
latroduced very early. Ir is olso a potentisl vehicle for the eimultaneous
introduction of infectious ogentse. The resulting situation of decline in
suckling and infection i1e very well recognised and variously described as
weanling diarrhoea, weanling dilemmo or suckling dilemms. (Tocho 1970; James
1972 and Rowland et al 1978).

Several factors ploy roles in the determination of time and type of
weaning. Such [ectore include socio-cultural factore that play important
toles in determining the dietary habit and nutritional etatus of any
population group. 1t is thus critical to study the culturally related foods
ueed for wesning 6o oe to identify tha besis for the choice of some foods
for weaning purposoce. Traditionol weaning foods ore determined by local
custome, food fade, avellable foods, religlous factore, economic conalderation
and the social influences of frtonds, reletives and inetitutlonal organisations:
[Treuherz et sl 1962; 6rown 1978].

Thorough underetanding of local weaning practicos and traditional
vaaning foode will provido vital Informations that will leesd to the
devalopiont of local home based weaning foode of widor acceptonce locally.

1 lowever, thero exieste gops in avellable information on local weening

l'{,fgprand traditlonal weaning fooda available in this part of the country.

'ls}u £1973) conaarvatively estimoced that 7,300 children die

'nqinylritlon in Migaria beforu tho nge of [our yeare, whilo
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between 73,000 to 84,000 Nigerian children suffer from malnutrition at
any one time. Dietary evaluation of Nigerian households showed that about
Ehtée-huarters of rural households appear to suffer dietary energy deficit,
which indicates lack of enough food to meet individual energy requirement
{Collis, Dema and Omololu 1962]. recent étudies in Lbadan among the urban
poor show that height for age deficit was prevalent among 29X ~ 50X of the
children surveyed, [Omotola et al 1985). The few published studies in the
area of child nutrition in Nigeris reviewed above oniy highlighted the
magnitude and dimensicn of malnutrition among thls segment of the
population nutritionally moast vulnerable to mainutrition. In improving
weaning dicts, nutrition education would have major role to play but the
actual practices oxisting must be Kully underatood befora attempts are

mede to modify feeding practlces, as well as the underlying economic and

goclo-cultural reasone for thesnr.

OBJECTIVES:

k. To explorc and dctermine the weaning pattern, type of traditional
weanlng fcode and factors considered in the choice of weaning foods in
scme 2elect local government sreas of Ondo State.

2. To codlect and collato roclpes of local traditional weaning fooda in
use In the study areaa.

;. Datermine the nutrient composition of samplea ol traditional weaning
fo?ah vith reapect to energy, moisture and mscronutrlents content.

ormulate ooma weening dieta based on locally availebla foods with the
J I of impcoving the nutriont qualley of aeclacted reclpes of

and blological evaluation of the weaning (Jiocts 80 compounded
i their sdequacy fLor Infant/child feadn8.
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CRAPTER THWO

LITERATURE REVIEW

- FOOD HABITS:
A thorough understanding of the social aspects of food and food

consumption patteruns ia useful to understand the nutritional situotion of

ony group of people. Food habits ore the ways in which individuols or groupse

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

moke use of avallable foods (Guthe end Mead 1945). The moin [unctions of

food in 8 society 18 for survival, however {rom the social point of view,

the humon body's need for food hae done much to shppe the society through

0ll octivities concernod with food production, distribution and utiiization

{Richaede, 1919 ond Halinowaky, (944]. MHan does not think of his foods in

terms of energy and nutrients but each society decreed what was or is food

and whot ia not food and what kinds of food should be caten ond on what

occaossions [Leach, 1970}, People in mony traditional societiea have

traditional ways of closeifying their foods different from the scientific

| closeification of foods based on chemical composition or functional

sttributosr. (Landmon ct al t983; Church et al 1976 and Githagui 1980].

—

SOCIat. FUNCTIONS OF POODS:

Foods may servo aome or all of the following intor-reolatod functions

y oociety:

Goalronomlc functions:- Han, most often timen, ewtes foods for his
=

yleasures. The plsssurable qualitier of foodm depend on the
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briiaalepttt properties of taste, odour, appearance, texture

structure and temperature as percelvod by mon‘s senses. The
pleasure derived from food is portly determined by culture and
peychological Eactors [Konwenhoven 1970). Taete and appreciation
of foode differ [rom one reglon to another (Gibson 1981). For example
Europeans are reportedly well known for their preference for soft
foods whlle Africons prefar to chew or have granular taste of rice
eaters as ageinst the glutenoua, taste of some other socictiecs
[Den Hartog et al 1983].

2. foods function as a measure of Culttyral ldentity:~ Foods may

establish the cultural identity of a group of people [or exomple,

through o moeh of taboos, obijgations and food avoidances [De
Garine 1962). Food avoldances or taboos in o soclety serve to

show differences between various groups and as a weans of cultural
.identicy e.g. the Ondoa avoidance of n particulor bush rat, Okete.
The diets of atcict vegetdrisns, rastafarians and other aects

. serve to distinguleh auch groupings from the rost of society

und‘&ive a feeling of identity.

¥oods FPossessing Religilous or Maglical Functions:~ Diflerent societiecs
have [oods reeserved for their magicel or religlous fudctioos. 1In

folk medicines, food is considered to have special properties, for

exasple, the avoidance of certaln (oods during pregnancy, early
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8.
| lactation and cven weaning because of their harmful properties
(Sokr. 1971, Ogbeide £974: Gupta and Sharma 1980]. Most traditional
religious ceremonies have dictary regulations ond foods of particular

type (5), prepared in particular ways, are used in the service of god.

=7
e

Foods as Meons of Communication:- The universal perception cf
Alricana as being very hospitnble is not unconnccted with thelr
ways of entertaining vieitore or strnngers. Foode offered to a
visitor mey put him at caose nnd thus facilitate communication.
Exchange ol foods during social or cultural [unctions sometimes
have elements of strong competition when the type and size vf meals
exchanged ace coneidered. 1n situations when most mewmbers of the
family go out to work outside the home and only come together at

’ meal] times such meal times mllow them opportunity to discuss
mutual isauea, as it 18 often the case in highly industrialiaed
ccmmunitiecs [Clbaon, 1981].

S, Food Aa An Expression of Economic Status:- Food has long been

recogrisvd ce n meaaura of wcalth or status. Most cultures have

recoeiitued prcstipe foode mainly reaerved for special occasaiona,

_7hr iocressing contact among countriea. urban and rural socf{etiss
" bas led to tho atigmstization of forcign Evropesn foods 68 prestige
? in less industrisilzed countries [Church et al 1976 and Eide

Buch foods nre highly refined end indumstrislly procesaed.
1972).
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Means to Exercise Influcace and Power:- Food can be used to

exercise influence and often people in control of food supply

aleo control such societies. In the pattern of household food
dietribution, the head of the family, often the fatherjlgete the

best part and lion share of any available food. In tecent history
food aid to poor countries ore often based on political considercation
rather than need. Sometimos [ood supply as a measure of trade are
often not done on cconomic coneideration alone but w!th a colour of
politicnl or idcological influence for example, economic aanctions.
tha vheot crisia of U.5.5.R due to Amcrices withholding of wheat
supply tbus cousing ecrioue shortages {n the U.S5.S5.R. in 1986

ducing the cold war era [Amortya Son 1984!.

ENVIRONMENT AS A FACTCR IN CHRILD HUTMITION

The cholce and use of availeble €oods have an ecological component
termed the onvirormeot. The diet of any community ia closely related
to ite ecological zone among other considerations. [Annegers 1973).
Domesticstion of plesnt is often in cosponse to the natural ocosystem

f.8. either sedd cultuce of the drier ctegions end the root-tubers

cgpgu;e ol the mocte humid cegiona [Harrias 1969; Food and Agricultuce
Organisstion of the United Hatfon, FAC, 1970). Plont domeaticetlon
en lesd to depandence on s single stsple such as rice, wmaizo, cassava,
lantein. Howvever, if the astaple of the cosmunity is poor,

rients, outritionsl deficiency may result. For example, in
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'_r,.;‘r_ rea -i;len 'ﬂﬂ Nigeria with root and tuber culture, the diet

14 th‘E’he‘d by deficiency of protein and riboflavin [I.C.N.N.D.

19¢ t I_ﬁiﬂe*ncas may be found between various communities of the
I'ﬁ!mﬁ‘eqoiogicnl zone (e.g. in food dietribution, food avoidance,
-iéziat feeding) which may ceeult in different nutritional problems.
The age long balanco between the community and ita environment ie
being disturbed by external factors. Fopulation growth, urbanientiona

and changes in crop systom ore other factore known to in{luence food habitse.

I Fig. 1.
Physical Envirooment: /\ Social Enviranment:
Urban/Rutal Dwelling \ Land Tenure
Roade Food Production system
Cooking Utenseils Hatketing

Purchasing Power
Cultural pattetrn

\\E I11

FOOD HABIT
OF A COMMUNITY

u,/

Natural Environment fopulatioa:
8iotic At iotic Composition
Flora Climsate Birch

Ylpna Topography Growth
o 501l HMortality

N

Fia.

f K¢ ur'..

MHoin determinants of s communicy'a food habit
(Soutca: Dan Hartog and Van Staveren, 1983],
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Q:ming Sysetem:

Farming {n moset parte of Nigeria is characterised by production of
food cropse for household consumption and sole i.e. subsistence farming.
FAD (1970) estimated thot &4I of the food consumed in Africa south of the
Sahora was derived from subsietence farming. However, cash ciopping 1se
now practiced in moat porte of Ondo State and money hos now become o
! nécessity in moat rural areas. The cash income in moat coses is often
uweed for non-food purchaves ec.g. payment of taxes, levies, school fecs,
dowries, weddings, burials, purchase of radio sets, bicycles, motor cycles,
television sets, cigarretes etc [Kraut and Cremer, 1969]. The economic
development in rural areas that leads to cash cropping and marketi{ng may
and it often has harmful alde effccta on nutrition e.g. the replacement
of labour intensive food crops by food crops requiring lees labour but
nutritionally inferior and replacement of food crops by non-food cash
crops (Lipton i97?). Such aide o{fects include the decpenddnce of rural
households food supply on irregular wages or monetary returns and on food
market focces of demond and supply.

: Cesh cropplog wecakens the socio-economic atatus of women where

qgricultural axtendion {¢ directed to cash crops ond most often to meo

» 1979).

1¥C FUEL SCARCITY:

@ifect of the alteration of balance of cosmmuntity and environment

be 1imited to wmarginel food supplies alone particularly to the
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bﬁoﬁbt households but wight elso lead to low LIncome, trising cost of food
and diminiehing source of cooking fuel [PAD 198i]. Most rural dwellers
depend on firewood as the chief fuel for cooking (Eckholm 1976].
Population gtouthlwhich ie for outpncing the growth of new trees portends
nutritional consequencies for the poorer households. Fuel acarcity may
result which will in turn may result in longer scoarch foc firewood in rural
arens, o task once dona with little difficulty [Eckholm 1976). Firewood
scarcity will be a burden to those that are to search for firewood 1i.e.
women 4nd the young children. On the other hand, scarcity will increase
the unit cost of avallable firewood which will increase the cost of cooked
foods or reduction in frequency of consumption of cooked meale [FAO 1983
and Lunven 1983] or it will increase deforeststion with consequent eroeion
duve to lack of vegetation cover [United Nations Environmental Programme,
UNEP, 1989]. Lock of vegetation cover will endanger food production due
to loses of top soll and arable land resulting from croalon {UNEP 1989).
Alteroative fuel aourcoa puch as kerosine or btuts gas are LIncreasingly

expansive for familiss in rural sceaa used to collecting firewood for no

cent.

IRFLUEMCE OF URBAMEZATION ON FOOD WABITS:
Uebanization is the most dramstlc snd fundomental socis! force leading
banges in developling countries vith major fapsct on nutrition. The

ona of what conetitutes sn urbsn area are many. The United Nations
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defined it in terms of population size of at least 20,000 pecple and

occupation, non-agricultural (U.N. 1969). Rapid population growth due to
high fertllity ratee and migration is greatly altering the demographic
etructure of the population (Arriagn 1968). Urban environment afiects
food habite and dietary patterns [Preedmon 1973) because all foods have to
be bought ond timec for lengthy troditionol food preparation is not alwayse
aovailable. De Gorine (1969) stated that urban food habite depend initially
on traditional food habits and later on new {nfluences. Urbanization is a
two-uay procaes, not only do people migrate from the rural areas to the cities
Jut 0leo outwnrd epread of urban influence into rutal areas (Anderson 1964:
Gutkind L974; Cmotola and Aina 1991). Migration of young able bodied
people from the rural areav nizo lead to reduction in farm labour that
tranelotes to subatantinl reduction in foad production in rural areas.

Urban influence couid alao lead to shift in food crops production aolely
meont for urban marikcte at the exponse of food crops for the farmers family.
The close ties that exlst betueen urban migrants ond rural dwellcre |Adepoju

1974 end % Cee 1975 eervea aa influencing channel on the ways of iife of

the rucal duellers which includes food habite, taet¢ and attitude.

SOCTO_ECOKOWIC STATUS AND FOOD HABLTS:

In urban areas. one could easily dletinguish three socio-econowlc classes

h esch class having cheracterlstlc foad and nutrition habite.
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Socio Economic Class

Food Habite

=

1. High:- recognised among
tcaditional aristorcrat,
high-~ranking civil servant
and top manngere in
industries.

2. Middle:- recognised among
professfonals, lower eivil
gervants

J. Llow:~ recognised among
labourers, other ranks
and unekilled vorkers

High intake of energy, protein

[at and sugar. Large intanke of

highly refined foods, jimported

induetrially prepared foods and
convenient foods in ¢ins, cons

and bottles.

Combines elemants of high and
lov socic-oconomlec group food
habits with @& stronger tendency
to emuviate the high group.

Lower intake of energy, protein
fat ond sugar. Monotonous food
consumption. Low intake of
imported foods or industriaily
produced and processed foods.

Table !:

faods, [Bilsagnu 1963).

developing countries.

Typical food hablts among urban socio-economic ciasses in

The proportion and absolute number of people in the high and middle

socio-economic cliieees arec small but they exert a strong influence on food

sconowice of che communitiee particularly their demsand {or imported foreign

Hany of tha differences in food habits found asong

. the three socio-economlc classcs of the urban arcas are slso found in

val aress with distinet aocisl cleswss. However, this does not generally

‘rural traditional arsas [Den Hertog and Staveren 1981].
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Income ie a major Factor that influence food habite and nutrition,

~ Several community based studice confirm that malnutrition is concentrated

among the low income groupe |Simmons 1976 a and b and lledayet 1571).
Significant increase in income often result in purchase of more expensive
foods that might be of leas nutritional value. 1t may aleo result in
change in dietary habits auch ae change from starchy etaples to meat, fits,
eugare, fruite and vegetables. In a Sri Lanka studies, improvoment in' 1
income only had a modest effect on [ood habite [Poleman et al 1973], thia
obaervation mode the authora to conclude that long term improvementa io

nuttitional etatue will dopend on o faster rate of cconomic growth.

Housahold Sizec:-

Youaehold eize influence food habits and nutrition particularly in
poor houaeholda that depcnde on caah for food purchaaea. Quioguo (1969)

ehoved that with increcase in family eize, coneumption of food of animal

origin dacreasea and atsple foode are rcplaced by cheaper onte or decreaaed

in quantity =s well. Protein and dietary energy intake per head may aleo

decresse,

) TABOOS (FOOD AVORDANCES):

Taboos or food evoidances influence distary patterns and nutrition
. B,

{ E;:Li housebold. Food avoldances could be psrmanent or temporary
rios 1967]. It i» coneldered parwanent vhen such [oods may never

ad ]?Je teaporary svoidance applies to individuale durlng certain
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I

| !'pe;?guh-wttkin the peresons life cycle either birth, pregnancy loctntion,
[ childhood or vorious diseases or illnesses. Most temporary food avoidances
concern the vulnerable groups, pregnant nnd lactating women, infants and
eﬁildren during periods of weaning and rapid growth. Temporary food
ovoidances may hove significant conscquoncea on the individuals porticulnrly
1f avoidancas tokos place during critical periode of thoir life cycle.
Temporary food ovoidancoa are often the kinds that will deprive the
individvals of nutritionally voluoble foods such as moat, fiah, eggs,
vegetables, sugor or oil [Ogbeido. 1974 and Sfmoons, 1962]. Permanant

| food avoidances in contrast have little effects on the nutrition of the
individual eince moat avoldances generally involve whole population ot
group of individuals a.g. pork and tho Muslims; Okete {bush rat) and the
Ondos.

I DYNAMICS OF FOOD {ADITS:-

The food hebite and dietary pattern of a society Aare never atatic
I but ever changing with changes in eocio-cconomic syatem. One major aspect
of tho dynasica fe the diffusion end acceptance of food crops and animal
-fhinqshnnt the world (Miehoff 1967). Moi=e, sweet potatoes, cocoa, cassava

| froundnuts vere reported to have originated from America and introduted to

|

Africa through Asla. Theea food crops are among the estimated 50I of
!

-" od crops found in Africa that have their origin in the Americas

e 14 1957]. Some of these new foods have hed considerable influence on

in which they have been accepted. Maize was until recently

i

: paorer wections of the Mediterranean society (Chiek 1969),
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Acceptonce of bread in Africa ond other non wheat producing areas further
a-test to the dynamice of food habits [Young 1973}. Bread and other

wheot products enjoy wide acceptance because of urbani{zation ond the need
for time-soying foods ond the high presence of people with bread-eating
hobits. Food habits chonge could eifther be for better nutritfonally or
worec by external influences or by modi{ficotion from within the society.
Chonge Ln €oocd hobits ip generally induced by major ogencles, government or
events each wlth ite own objactives and methods [Lathon 1972]). High demand
for certain foode in a community is not likely to be reduced by nutrition
educoticn alone but by other strategies in combination with nutrition
education [Colby 1964]. 1ln moot nutrltion programmae, face-to-faca commuoi-
cetion is the method of cholce with maes educotion methods being of relative
insignificance [Manoff 1974 and Parlata 1974]. Messages given may sometimes
conflict with those of different agoncics given to the eomo target audience

e.g- health, education. agriculture, community development etc. (Davey at

al 1969).

PHYSIOLOCICAL FACTORS IN INFANT NUTRITION:

The oge at which various functiona and organs of the newborn reach
aufticient maturity to allow for the introduction of semi~aolid foods with

r

out producing motobolic. mechanical and immunological adverese effecta are

be pocrtant aspecta of veaning- Acceptability of a diveraifiad diet 1a
j1y ‘an appact. The age of introduction of weaning (ooda ahould depend

.1150 davelopsent of the functional ability of the gsstro-intestinal
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E‘&E? {(g.1.t.) as wvell as on the maturation of mechanical factors necessary
such as cheving and swallowing. Other considerations are behavioural,
pesycho-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 pathwaye for digestion, absorptfon and utilizaction
o{ each nutrient contained in such diet. The quantity of the food will
depend on the digestive and absorptivo capacity of the g.i.t. for different
substrates which in practical sense dopende on appetite. Ilowever, the
primary determinant of when to wean will be nutritional as well as

behaviovural.

GASTRO-INTESTINAL TRACT DEVELOPMENT

HMorphologfcal evidences show that the apparatus for taatc fs fully
developed by the téth weck of fetal Life {Bradley 1972; Murray and Murray
1970) and the ability of neonates to taste is active at birth (Crook 198i].

Swallovinrg behaviour was documentod in human foetus at 12 wook while
the three phaser of sualloving vere reported possible et bircth [Gryboakt
1965). Svallowing is vsuelly divided into three phasss namely the orel,
piaryugeal and esophageol phasea. In the neonotes, the latter two phases
were not well co-ordipaced until after the ist 48 hours alter bicth
[ boskl §965). The functional length of the ssophsgenl sphincter dovalops
,¥=friﬁi'vfly frow birth to 6 months but it {is functionelly effective at

rch [Sarkar 1983].

Dstomath recelves f[ood, stores 1. réduces aolids to [lne particles
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3ﬂd tegulates delivery to the duodenum. Gastric emptying depends on the

6lze'of the opening of the pyloric ond the differences between intra-gastric
and {ntreduodenal pressures, [Hunt et al 1968]. The rate of emptying of
the stomach also depends on the distension of the atomach, osmolaiity,
conasfstency of the meal in the stomach, presence of fat and acid In the
duodemum, (Cook 1975]. Coetric motor are active at birth [Cavell 1981} and
thelir activity depends on the nature of the meol i.e. liquid, semi-solid

or solid.

Basal gastric acid secretions occur within few minutes after birth
and gradually increase over several hours to roach levels near those of
older children as shown by studies of Euler et al {i977). GCaestric acid
aecrection increaeo from few hourp after birth till about 10 daya [Agunod
et al 1969], .decreases thercalter up to 30 daya {Chriscie 198! and incresses
ecveral folde progressively thereafter up to 24 weeks vhen the stomach
gecrototy cspacity approsches the lover limit for adulte {Grand ot al 1976].

Peptic accivity im ehown to exiet by 16 weeks of fetsml llfe [Werner

1948 and Xeeno et 81 1927). Papein secrecion parallels gaatric acid

secre’ioo reaching sdult levels by 18 montba [Agunod et al 1969]. The

. pecretion of intrinaic factor in the gastric julce st birth reaches 50% of

It levels vhich progreasively increasss to roach sdult levels at ) gonths

of the infante 1ife {Agunod ot al 1969 and Rqdho

| t al 1967].

Lingual lipese sctivity le reported to exist at 25 weeks of (etml life

evel reaches adult levels at birth {lemosh et al 1981). 1t 1a
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?ﬁéilevéd that the occurence of lipolytic activity in gastric aspirate

reelstant to low p|l compensates for low pancreatic lipase andbile salts

secretion during the neonatal phase.

The small intestine mode up of the duodenum Jejunum and ileum are
completely formed with all neccesary. anotomic structures to about 75% adult
length at birth [Siebert 1980). All {ntestinal entymes are active at birth
with some of them exhibiting actlvity as early as 4 - 5 weauka of fetal life
{Auricchio ct ai 1965]. Active traneport mechanicm of nutrients acroes the
gut lumen arc demonstrably preseat at both the {etal stage and at birth
reaching about 2/3 of adult pubiished volues at birth (Mcﬂciah et al 1979)
for glucose and neutcral amino acide. Absorption of fructose, dibasic ond
dicatboxylic amino acide and oligopeptides are unknown both at fetal stage
and at birth but abasorptive mechanisma for them have been reported to be
fully developed at 8 wonthe poat partum [De ¥elle 1979].

The pencrcas ia fully developed and functional at 20 weeks of geatation
as shovn by the studies of Laito et al {1974) while pancreotic onzymeca
excepting amylase are datactable in measucable quontities at birth {Tract
ot 25‘397JJ. However, (ev weeks after bircthefamylnse becomss barely
$E$?Ef°b1‘ incrassfng rapidly wicth othar pancreatic cnzymas progressively
vith ‘go_tilll2 « ] yeacs of the child's sge {Zoppi et al 1972],

1

" Thece are evidences of early synthesis end prasenca of bile ac¢ids in

jall bladder of the fetus from 22 weska gaatation [Bongiovannt 1365].

» thete sppears to be & period of eecretory fallure durlag the ist
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2 - é'wéeks post partum as evidenced by intraluminal bile salt concentrations
rEbTby et a) 1964 and Watkin et al 1975]. Thie obseerved secretory failure is
postulated to be phyeiologic cholestasis existing at birth, [Watkin
et al 1975].

1n summary, the incrensing digestive nnd abeorptive capacities noted

in the firat year of childhood are mainly due to organ growth and development

rather thnn any other roascns.

Caetro-Intestinal Tract Functional Capacity:

Carbohydrate Digestion and Absorption:-

There are evidence in literature to show that there is functionail

lactose insufficiency in infancy up to Z months poet partum which decreases
thereafter {Lifschitz et 8l 1983 and Darr et ol 1984j. Thie insufficiency
10 poatulated to bo duva to tho fceding patterns and rate of gastric
emptying [Berr et al 1984). However, in contrsst to lactoee, sizeable
asounts of cooked scarch is reportedly well tolerated at birth even though &=
amylese activity ié lov at birth [De vizia et al 1975]. Resulta of balance
etudiee show chot i month old norma!l infants wvere able to perfectly sbrorp
10g/d2y of coaked wheat, corn, tapioca or potato atarch and up to 40g/doy
of cooked rice starch (Auricchio et al 1968 and De Vizia et o} 1375], vith
jh co=efficient of abearption (>97X). The high sbsorption co-ef(icient

. to grest efficiency of the duodenslicl-smylase and colonic bacterfal
o with latter path wvey assuming great impartance vhen the

becoses more cosplex {Shuiman et sl 198)).
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:Etétéin_ﬂiggliion ond Abaogg;ion:-

Functionsl cepscity of the newborn gut to digest ond absorb proteins

cannot be evaluoted from bnlonce studies unlike corbohydratee and lipids
because of endogenous protein secretions. Howavor, o fow conolusions were
dravn from ovoilnble studies that during the first wook of iife, the upper
limit to protein ingestion is unrelated to gut functional copocity but to
the immacturicy ol renal excretion ol nitrogen ond though pancroscic typsin
secretion is not fully developed till about 2 - ]} yoore of age, it is almost
sufflcient {row birth [Lindberg 1974 ond Schmite et ol 1967]. Protein
supplement can bo introduccd ot any time ond lovol eublect to renal capacity.
However, there 18 the risk of mlld dlgective eymptoms manifesting es loose,

foul-Bmelling putrefactive stool if gut absorptive copacity is exceeded.

lipid Dipcecion ood Absorptiaon in Infancy:

—_—

Balooce atudies had been used extensively to aeeess the functional
capacity of the inZant gut to abaocb fat. Sope of the reaults show that
there 18 obligatory fac excretioo in feaces that amounts to 1g/day [Cotton (972}
and thers oxist pbysiological fat manlabeorption sven vhen fed with human
sllk to both full tecw and precteras infonte (Rey et al, 1982],

However, this obaarvable mnlabssrption dissppears at 2 months of aBe

dhflfq!ﬂ absorptlon co-efficisnt reaches 95X and over for breastmilk wvhlle
‘{at 18 poorly absorbed with a co-efflcient of less than 90X

» monthe of age in full term bsbles [Forwon et al 1970].
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Evidences from literature shov that the malabsorption is prodably a
function of type and amount of fat ingested (Wiliiameon et a) 1978 and
Signer et al 1974]. Afcter 3 wonthe post partum, phyeiological steatorrhea
(absorption co-efficient ¢ 70%)} 1s only observed when fat intake ie as high
as 5 - 71g/kg body veight/day and composed of butterfot [Fomon et ol 1970].
In conclusion, gradual increase of ingested fat at weaning should hove no

adverse affect nor thelir origin have such effecta.

Renal Function in Infancy:

Tha functional capacity of the kidneys in infanta and newborns is much
lover than in children and adulte [¥°Cance, 1962; Rodriguez ~ Soriano 1987].
In most of the studies, neonatal and {nfantile renal functions vere
compared with adult etanderd values vith correction for weight or surf{ace areas.
Understanding the quantitative limitation o{ the developign kidney is

important ao as to keep the nutritionol load within tolarable limits of the

infante kidney.

Anstomic and [unctional UDevelopment:

Ifs hussn kidney development begina by the 5th week of geetetion and

fs complated by the J4ch veek. At the end ol full gestetion, the kidney

. posessses o full cospliment of about 850,000 ~ 1,000,000 nephrone per kidney
lﬁiff;uc;QSorilno 1987]. Anatemic maturation of the kidney hss been

';dtto be dependent on the size and hiatological eppearance of the

‘and the eize and disposition of the tubules [Fsttevwan et al 1965].
i7, there exist prepondorance of glomeruli over tubules hovever,

gloseruli/tubules ratio decressas during groveh spproaching
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‘adult valuee [Fettermnn et al 1965]. Functionnl copncity etudies show that
the infant's kidney motures both morphologically ond functionally during
the lat year of infoncy [Guignard 1982 ond Spitzer et ol 1974}. The
glomerull filtrntion rate (GFR) la dependent on the hydrostatic pressure,
osmotic preesure which ie the opposing pressure., the permeability of the

glomeruli membrane and the totol [lltrntion area. The GFR ia low in the
firat fcv doys of life but Increcsea atendily oa the baby grows older

reaching about 2/3 of adult levels at about 3 months of infancy [Culgnerd

1982]. Thue f{nfonte nt ] months nnd above could tolernte wider amounts of
vater ond solute in response to the morphological and functional maturation
of the kidney.

Tubuler reabsorptive capacity of lnfont® kidney studies revealed that
the reabaorptive capacity are low whan compared with adult valuas and
{Radriguez-Soriano 1387] much lower than glomerular functionnl capacity.

loapite of the renal immaturity of the young infant'a kidooys, they
are still cepnbie of meintaining normal internal environment given appropriate
dietary iotaks and still maintaln normal growth. However, when dietary
intake le inappropriate or vhen growth acaballsm iz misaing then the

r!ggqjqp.gg kidoeys sasily cxperiencoe ovar-load of solute and vater

q[a!ng in retention of excretory producta. Most of tho renal limitations

etely avercose [roe after aix months of infancy excepting the ability

1t load [Rodciguex-Soriano 1987].
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BEHAVIOURIAL ADAPTATION 1N WEANING

Suckling or chewing and swallowing ore all necessary prelude to
digestion and abeorption of food by the gut of the infant. Suckling
involves a learned process inltiated through non-nutritive suckling to
nutritive suckling while chewing, an cesential ekill which infente must
acquire to allow for progressive introduction of solid foode preceeds
avslloving [Gryboski 19 69 end Wolf 1972]. Observationsl etudies ehow that
nconatea exhibit extrusion reflex when apoon is introduced into the
onterior part of the mouth. This behaviour changes by 4 - 6 monthe when
spoon 1s introduced with the tongue depresaed to sccept the faod into the
posterior part of the mouth end ie svallowed. At 7 - 9 monthe post partum,

thythaic biting movement is obaorvaed even in the sbeanca of teeth {Herbet

19 81]. [ilingvoxth and Lister (19 64) showed that the child'se ability to chew
is part of e developmental learning proceas suggeative of o critical period

of developaent during vhich infants can and muet learn to chew. The stiamulus
to chev {s Influenced by the texture, taate, emeil and appearanca of the

food vhich !n turn sffects the pharhyngaeeophageal function of swallowing

[Grybosxi 19 65].

BUTRITIONAL FACTORS IH WEANING

Nutrients recommendstion for heslthy infant® must tske into
Ilderstlop eavearal factors auch ae the differentisl growth retes of
ch is pertly influenced by nutrition and partly by enviromment.

‘recommendstlons ars ssfe, sufflclent end precticsl for alsost
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nll héaf&hy nornal infante, they may be cxcessive or deficlent for a few.

Energy Rcquirements:-

Energy neceds vAry according to age and weight for full term
infants 4n the firet year of life. Naonatol encrgy requiramonte are
comporativcly lower on unit weight hasis bocause the body contoine more
metabolicolly inoctive water than in later life oe the infant begins to
change in body composition [Barnces 1985]. The United States of America's
National Academy of Science - National Rasearch Councii, NAS - NRC, (1980}
recommended an overage of liSkcol/kg/day fer the firet 6 monthse ond
105kcal/kg/day for the next & wmonths of infoncy. Wide differencen have
been found in cnergy intakea of infanta fed either breastmilk [Dewey et
al 1982} or formulo fed [Stewart (981]). Dpewey ct al (1982) found av average

energy intake of l07kcal/kg/day at one month in brecastfed infents which
declined to 85kcal/kg/doy at S - 6 monthe while Stewazt (1981) found a
range of energy intakes of 56 - 152kcek/kg/dey fn hie gtoup of formula fed
infants studicd et 3} months interval with total average cnergy intake
declininpg olowly with increasing age.

#hitchead ct al (1982) in their Csmbridgc studiocs. eetimoted infaot’s
eergy need {roa periodically messured breastmllk intakes to be 104kcal/
a!ZHQD the average for boys et twvo months, 97kcal/kg/dey wt 3 months,

X /day et & sonths, 89 at 5 wonths, 8] et 6 monthe and 89 at 8 months.
f?hﬂt concluded thot bresetmilk se the sole food is adequste for
to 6 munths. The requlrement for growth le e mubstenciel part

|
ERy requicesent in young inlfante [FAO/WRO/UNY 1083],
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Caloric utilization are influenced by such other factors such as temperature,
bpecific dynamic action of food {digestion ond absorption} and infants

activity such as crying [Payne et al L971].

Normal growth ls usually asseased in relation to reference growth
standaxds of which the Rotional Centro {or Heelith Stotlsetice, NCHS,
reference figures oro widely uvaed though most countries hove developed their
own reference figuros (llamtll 1977, Tonnet et al 1966 ond Janas 1974].
Crowth reference figuros only indicate overage growth for the group from
which cthe figrues were derived. However, deviation from the mecan of one
set of figurea doed not necessorily indicate abnormality particularly if
the children revieved have different environments end nutritional customs.
This le pacticularly true in early infoncy when growth is oo rapid and

infants follow very different growth curves different from the reference

t al

standerdes and yet appeatr well and adequetely nourished {Whitehcad
1984). 1n a review of aixteen studles of infante energy intakes, Whitehead
et al (1981) concluded that totsl energy intakes from milk nnd soiids vere
lover then. those recomaended by the Joint FAO/WHO Ad hoc expert committea in

1973,

infente sre sdle to adapt to lover energy intskes particulsrly ducing

vuanlnq by reducing sponteneous activity. The importance of activity and
need of infants to keep vard ara relevant to the ability of {nfantes to
I

thelr nurritional envirorment. Child resrlng practlces could

Ibolic needs so a® to spares nutrients for grovth. Owelolu (1982)

ve anslyeis of enerygy intekes of {nfants st home and thoss In
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drﬁﬁinhge observed that home based breastfed infants thrived on very low
energy intakes of between 57 to Slkcal/kg/day from fourteen daye to ninty
days while those raised in orhanages could not be supported on such low
energy intakes. lils explonotion was that those studied at home were
wrapped ond strapped to thoir mothers backs from morning till night and kept
worm by the close proximity to their mothora bodica whilo effectively
preventing them from moving by tight wrapping. Thus oncrgy noed to keep
watw ond activity were vary lov ot home unlike in the orphonoge whero
infonte were nursed in cots thot were cooler and the infonts were free to
move freely in thoir cots thus more onergy were required for heat preduction
to keep worm and activity.

Energy requirements were met primarily by carbohydrates and fot though
protein ingested may be used for energy particularly 1f the other two
dietary energy sources are limited. Energy requirements for maintenance
takee precedence over protein necde for growth if carbohydratae or fats
arte lieited.

Infant otudiee from wost developing countrioce ehow thot brosatfending
is 8 univergal practise and when other foode are introtduced. mothers do
got acop their babies suckling from tha breaet [Omololu 1972 a and b; WHO
1981 aad Omotola et al 1985} and can thue sustain milk production of about

ay for the flrst year [Whitehead et sl 1980).

level of breaetsilk praduction provides nearly all the protein

a baby In the firat year. lowevar, such productlion leve) wiil

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




ba . -
'Hﬁ‘ %5 ."aiéeqdate to meet enetgy reGuirement thus energy will be the most

?’E!tiﬁg and enetgy dense complimentory food will be required from obout

six months of lnfancy.

Protain Requiroment

Mature Hhwumen milk protein content has widely been reportod to be
adequate to mact the protein requirements of hoolthy infsnte for the first
year of 1ife provided brenstmilk intako continue un-interruptod and with
slight reduction in volume over the year (M Lacen, 19745 HWhitehead et al
1980]. Pooled mature humsn milk contains an average of 0.98m protedn,
peptides and smino acids and 0.28m non-amino acid nitrogeneous ¢ompound
per t00ml [Svenberg et al {?72]. This protein quantity may be lowvered %o
breastmilk produced by mainourished mothers but normally breastmilk protein
content falls slowly during the (irst four months of lactation in weéll
nouriahed mothers ond foils slightly further ofter alx monthe of lactotion
[Leaoun et al 19831.

Proteir thulreneata ate based on needs for grovth, obligstory
nitrogen los2 in utine, [eaces, skin and its appendages ae well se for
Eyncissis of hormdnea, anzymes, sole for the saintenence of osmotic preseuro
_ﬁr;d!gnt and the syattienins of other proteins in the body. Protein quality

e on digeatibility, utilizatlon and the dlstribution or pattern of ite
i

da, Limitation of sesential smino acide in infants end childcan

‘tisaue and organ growth., haight, welght ond heed circumference
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[Barnmess, 1985]). However, exceas of one or more essential amino acid (g)

‘will reesult in amino ocid inbolonce which will cause defects in body protein
production or utillzotion [Barnees et nl 1927]. Eetimates of infanta
protein requiremcnte based on human milk intnke {nvolve other coneideratione
such as role of non-protein nitrogen constitucntse of milk aport from
digestibility of human milk [Alois et ol 1975]). Non-protein nitrogen
constituents of human milk is estimated to by about 25X of the total

nitrogen content {Aloia et al 1975].

Widdowson (1981) colculatod lnfant protein rcquircment to be L.6gm/kg/

day but baacd on nitrogen bolaonce studies, the colculated value was 301
lower than even whon high quality protein were fed [FAO Nutrition Rept;
1973]. About 2/3 ¢of the protein requirement of lnfonts is used for growth
in the (iret month which gradually decrecasoa to about 101 Ly the twolveth
month of the beby'as life (FAO Nut Rept. 1973]. Protein requirements are
related to quality sessured In terme of bilological value (Bv), protein
cefficiency ratic (PER), end net protoin utilization (NPU). PAO expert
group fixed reauicsment to rauge [rom 2.40gm/kg/day for infants below
three menths to 1.44gm/kg/day for inlents 9 ~ lI manthe ui&Z;’;n egg or
mi2% proielns [FAO 1973]. lowovor, vhon protein of lover quslity {ta

consumsed aa it le the practlce in wsoat developing countries, the requirement

e QﬁOpOttionntlly incrossed.

§tudisa from the Ganbic and somo bther davaloplng countrisa ahow
rity of the sothara sre able to auatein amilk production of about
¢ the firet ysar vhich provides nearly all the protaln nead

in the [irst year [Whitehaad et al, 1980 and Vis et al (9B87).
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Table 2.1: Daily Average Energy Requirements and safe level of
Protein intake for infants and children: Three months
to two year sexes combined |FAQ/W¥HO/UNU 1985]

Age 3 - 6 months 6 -9 ponthe 9 - L2 monthse ! = 2 yoars
+  Approx. |
welght (kg) i 8.5 9.5 11
Energy
tequirements ?
kcal/kg/day 100 9s 100 105
Kcal/doy 700 810 950 1150

Sofe lovel of

protein 4
g/%g/doy 2.4) 2.22 2.07 1.72
g/day 17 19 19 18.5

L. Approximate NCHS wedian weights ot mid of age group
2. Bnedd on the PAO/WHO/UNU Experr group report (198S5)
3. Sale level of protefn inteke have been adjuated to assume

procain qualfcy of the diet in poor comxunities {(about 70X
TAO/WHO/UKU stondarcd).

Soutce: Adapted from Ilmproving the Rutritionol status of children
During the weaning period by Mitaner et al (1984).
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- Moture humon milk providos about 40 - $50X of onorgy as [at (3 - 4g/
100m}) though it may bo slightly lower in malnourished wothors. A siinlmum
ol JOX of the dietacy energy ns (nt appears desirable not only to satisfy
enorgy ndeds but nleo to facllitnte absorption of cesentiao!l (otty acids,
fat soluble vitamina, enlcium and other minernls nm weil ae to bmlanco the
diat to conserve other nutrients whicli miglit otherwice be uased for onergy

{Alfin-Slater et sl 1980). Linolenic acid, a polyunssturnted [atty acid

fa eaasential and found in most vegetable oils except safflower oll though

the precise requirement is not known {ilolass et al 1982]. Esscatisl facty

acide ate noceasary not only for growth but sleo for function and saintenance
of cell membrane, lipotropic asctivity, synthesis of prostsglandios,
reproduction snd cholestarol metsbolisa [Fomoa 1974). Fat also confers
echanced palatabilicy to diets as ehovn in studies of pslstability tolerance
2008 lo vhich dry foads wers only Jescribed peletable with the addition of

sufficlent K2t 1Chuteh 1977).

wATIR
L
Yater tequiremeot are rolated to celbrie consumptfon, enviromsental

g AN body compoaition. Allovance for sctivity increase bassl

By shout 301 t.e. from banal akio loas of 30al, 1% teepitotury
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tract loss, 50 - 70 ml/100Kc3l for excretion of non-concentrated urine to
150 - 20011/100 Kcal (Ziegler et al, i971]1. Infente fed L50ml/kg/day

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

year if no other osmotically active foode or fluide are given. The practice

of offering breastfed infnnts weter supplemants ead other supplemcatal foods
and fluide before & - 6 monthe hes been described es unnecessary and
phyeiologicaily undesireble cxcepting when breast milk alone cennot provide

sufficient energy nced for growth and to further sgafogusrd introduction of

conteminants through water |Goldberg et sl 1983).

Table 2.2: Average water requiremente in infency
Age 3 days 3 months 6 months 9 months 12 mon!
Weights (kg) 3.0 5.4 7.3 8.6 9.5

Woter Regt (ml/kg/day) 80-100 140-160 130-155

125-145 120-13%

Source: Adapted from Nutrition for Heaithy Neonotaa by

Lewis A. Baroeaa (1985).

Infan: P=ading Trends:

Infent feeding pattern hos ond ie vituesaing chenging trend in almoat

all cultures including of(luent Europe, Amerlce and other developing

stoncuies. Thoce changee tanke piace over time.

In turope. for axnmple,

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




33.

lose, 50 - 70 ml/100Kcal for cxcretlon of non-concentrated urine to

'ljb - 200m11160_&ch4 [Eiegler-gg al, 1971]. Infonts fcd 150ml/kg/day
Hnaast*n!ik toqulre no supplementnl water {eed {rom birth to the end of first
yeor if no other osmotlcally active foods or fluids ora given. Thae practice
of offering breastfed Infonts water supplements and other supplemental foods
and (luilde before & - 6 months has been deacribod as unnecsesacy and
physioloRically undeeirable excepting whon breast wmtlk slono cannot provide
oufficlent enorgy necd for growth nnd to further eafeguard introduction of

contaminants through water [Goldberg ot al 19831.

Table 2.2: Average water requiremaents in infancy

1

Age 3 days J months 6 months 9 sonths 12 mon
Weights (kg) 3.0 5.4 7.3 8.6 9.5
vator Raqt (ml/ke/day) 80-100 140-160 130-155 125-145 120-%33

Source: Adupted frow Nutcitlon [or Healthy Neonates by
Levia A. Barneaw (1989).

pfeac facding Trends:

lafsnt feeding pattern hee and {s vitnesaing changing trend in slmoet
es lecludiog effluent Europe. America and other devaloping

Libocc changes take plsce over tise. In Eucope. for example.
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between 1940s and 1970e, it wase reported that it wae fashionable to introduce
eolid early to the infante coinciding with a time when breastfeeding rate
decifned [Shukla et al 1972 and Stolley et al 1981]. Simflar trend was
obeerved in America [Stewart 1943, Sackett 1956]. Oates (1973) pcinted out
that it wae usual to introduce solide to infante at 3 - 4 monthe after
birth in United Kingdom, Shukla et sl (1972) obeerved that 93I of infante
atudiéd were toking eolide as early ae thirteen weeks post patrum in Britain.
Sloilar trend wae obeerved in the etudies of Stolley ct al (1981) in
West Germany.
The time of introduction and type of eolid food firet introduced to
the child varied depending on trodition and esocio-economic factore. The
food induetrice in Europa and United States of America aleo played eignifi-
cant rolee in the obeerved trends by their nggreaeive advertisements,
mother crafting and the utilisation of the services of medical and health
peracnnels who aided tilem in their sales of industrinlly produced infent
formulated fonds including beikest. Beikoar is defined aa any food glven
to infante otiicr than milk or formula and are commerciolly/induetriolly
produced {Andersoo et ot 1987).
From the 1970a and coinciding with o period cf increasing rate and

trequency of bresatfeedlng. introductfon of solida became increasingly

delayed [Cerber 1984 and Maslanaky et al 1974]. The duration of exclusive
breastfeeding within the European community wae roported to ba closely
ted to the recommandation of the ralovont governmental authorities and

‘Spciety of fedlstric Gestroantorology and Nutrition sub-cowmmittoe
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k= 12 .'lII . L ae wmikwidl bk 2 4 e tE . i, T . .

on nutrition (1981 and 1982), excepting in the Nordic countries of
Finland, No;?ay and Turkey [Ballabriga et al 1987]. There.exista wide
variations in the kinds of solids firet introduced which i{s influenced
by local traditions and available foode e,g. fruits were first introduced
in Southern Europe., vegetables, meats and cereals in Northern ﬁutope
[Ballabriga et al 1987]. The asequence of introduction of solide is also
variable (Table 2:3). The chenges in feeding pattern witnessed in the
19708 also witnessed the reduction of mothers patronage of induatrially
and commercially prepared weaning foods with mothers preferring specially
ptepered home made weaning diets for their infants [Ballabrigs et al 1987].
Weaning fooda marketed in the United States of Americn have been
foramulated to mect consumer dewand in thet society and are charactcristicalls
of low caloric denbity, low in fat and protein content and thus inappropriats
for infant feeding in developing countries [Anderson et al 1987]. More
highly dlversified diete are now formulated known oa follow up formulne
epecially and apecifically formulated for infante of over six months of
Age ena now avallablc in Europe and Americo.
the prevalence of bresatfeedlng in Europe in 1984 ranged {rom about
k-4 to 1002 at birth for Pranco and Finland; ot three months it ronged from
10X to 90X for France and Finland, at 9ix months it renged from 0 to 70X
nd 8t twolve monthe it raonged from O to about 25Y. The explonation of
authore for the wlde European vaoriatfon in bresstfeeding praovalence
d to hoaspitol practice and government policy particularly in
th the longeat mnternity leave (of )5 weeks) in Europs
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Infant feeding trends in developing countries cannof be easily grouped
as it was done for Europe and America. However, literature chows 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; Ajentfuja 1987 & Ogbeide 1975b] hnvo diffarent infant
feeding patterns. Most women in middle and upper socio-economic groups
in 1ndia introduce supplements to breastfed infants by thiee months and
the supplement usually consist of fruit juices, proceseced cereal based
weaning foods end breast milk substitute [World Health Orgnnisation,
WHO, 1980). Remachandra (1987) found no difference in growth rates of
exclusively breastfed Indian infante up to six monthe and those breastfed
with eupplementa from 3 -~ 6 months thu2 he concluded that there was no
nutritional advantage of early supplementation. MHowevor, the supplemented
infante recorded higher mobidity dospito that‘'thay come {rom upper and
middle aocio-economic classes. The traditional poor urban in lndia
introducea supplements to breastfed babies hy about eix months and the
aupplomonta conalst of weil cooked, mashed adult food of ccrcals and pulsoes.
Ramachandro (1987) aleo reported that differences exist along asocio-
ecotomic and urban-rural groupinge in Indla. Weaning foode mostly usad
were combinationa of rice, pulees, vegerablea, cereals, mammelian milk
and sugar. These are mostly mndo into porridgea or puddinga. Fruita

'Wers Not commonly used, but banana waa moat popular [Romachandra 1987].
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Ahmed (1987) creported that 34.1% of 1,250 infante surveyed in

Pakistan had commenced supplementation before eix montha while 7.041 had
not given any supplement at eighteen monthae. The types of supplements
given ehowed that 29.72 used a portion of the family diet, 6.62 used
epecially prepacred diete while 4.82 used commeréially prepared feeds-
Buffalo's and cow's milk were mostly uecd ae well ae porridge of rice,
pulse and oil or pudding of rice aad milk or secmolina pudding.

Ajenifula (1987) in a reviev creported that 90 - 100 of Nigerian
infante had commenced supplementation with ailk or milk products by three
months in both urban and rural areas. lle reported that cecreals wore
introduced to 222 of the urban infants by three monthse and L0Z of poor
rural infonte; 10X of urban infants were recelving animal products by
three monthe and more than 2/3 of urban infaonta vere roceiving animal
producte by six monthe. Among tho poor in boCh urban and rural areas,

only 35 - 55X of auppleanted infants: were receiving foode of animal origin
by 9 = 11 monthe aad about 25Z were rocelving vegetables between 3 - 6
months while 507 of theam were ceceiving legumes by twclve montbe. There
‘axist differencea in wveaning practices along socio-economic and cural
- urban grouping in Nigeria.
The atudies of Owotola end Akinyele (1985) showed that supplementation

sszong Ibedan urban poor commonced fairly early and about 50Z of the infsnts

ied hed been tecaiving mupplements by six months. Apong the lsusas ol

s supplementation commenced by five months of lnfancy (Dauhor 1980].

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




38.

'fﬁrriages of corn, guinea corn and modified adult foods were the
most preferred modified adult foode given to the infaante [Omotola et al
1985]. The studies of Kaz|mi et al (1979) in Owerri, Cherian (1981) in
Zaria and Osubor (1980) in Kaduoa showed that porridges of maize and
guinea corn were the most popular weaning food follovéd by modified
adult diets.
Similarly, supplementation commenced by Eive months of tnfancy in
Zaria and Owerri. Studies of Hnanyelugo (1985) in Anambru State showved
that supplementary feeding commenced as early as 2 - 3 months of infancy
consisting of infante preparation, corn starch pap, beverages and fruits.
In the asame study, over 80X of rurol mothere commenced complementation with
modified adulc fooda of yama and rice by # - 5 monthse. The veaning
period wng reported to be influenced by rural-utrban grouping ond was
shorter omong the urban group when compared to the rural group
[Xaanyolugo 1985).
The conclution drawn {rom the Nigerian actudies {e that mliglon,

culture, oconcmica and available foods influenced the time. type and

pattern ol wsening apart from oducation, occupation ond rural or urban

roaidencce.

Infnnt fecoding patterns in Tunialo are reportedly influenced by
P!;,w:.al. paychoaocial and traditional foctore (Hamza 1987] aa tn most
loping countries where eocio-economic atatua ia uaually aesociotod

!

8 time of introduction of supplemernts. Several sattempts have been
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m3de 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.

WEANING FCODS IN NIGERIA.

The success of weaning involves some basic issues intricately
intertwined with food i.e. the type(s) of food(s) given, how the foods
are given and when and why the foods are given. The most widely
reported weaning foods in Nigeria are gruels of maize, millet and guinea
corn but other less widely reported foocds are gruels and porridges of
other staples such as cassava and plantain. Fermented milled maize 1is
the moat popular firet traditfonal wcaning food commonly used In Nigeria,
crlled koko or kamu nmong the Hauaas |Oauhor 1980 and Cherian 1981), Akomu
or Agidl nmong the lgbos of Gwerri, (Kaziml et 21 1979] end Ogi emong
the Yorubas |[Oke 1967j. #aize monl is prepared by soaking atone free
and cleaned malze in adequate smount of water for three days to allow

it to ferment till the dry malzo ia eoft anough to bo milled. Thia
processa apart [rom belng [ermentative, allows the malze to steep
‘ [Afd0otele 1966 and Oke 1967?). The soft mafze is than milled in o corn

mill, the starch of the m{lled moize in lotor washod free from the chaff

tjn;ennaenta) fn a lactge pool of cold vater using appropriate sized

8inve or mesh (locally, misiin cloth is used), The washod etarch is allowed

'oi?*, and tha extta water on top docanted. Tho roesulting procipitate,

en cooked in vater to a thick porridge or gruel. Tho procoesling
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-

iosa of Ogi preparation from the stage of maize to pap had been studied

by many scholare {Akinrele 1966 and Oke 1967). It wae reported that X

of the maize crude protein, 501 of celcium about 20X globulins, 75%

phosphorus and 10X of iron were lost as a result of processing mzize to

0gi (Oke 1967). Bulk hae been the major limiting factor of cooked Ogi

to good nutrition bocnuee it containe about 901 moisture to mointain

o ecmi-solid coneiatency [Akinyole et ol 1987].

Gruel of guinoa corn (Dawa} aorghum epp and millet (Gero) Pennietum

epp nre aleo somectimes uecd. Traditionally, the cercala are prepared

in the aame way as maize. llowever, the Yotubaoe eometimes mix maize and

guinea corn or millet together. milled and the starch washed out

(Procipitnted) to be uscd for infant fceding. Some of the etudlea reviewed

reported the addition of milk, egg or sugar or combination of any two to

the gruel for infant fceding {Osuhor 198C, Cherian 1981, Kezimi, et al

end Akinycle et al 19873. Spiced millet grucl called "furs" and gour

milk celled “nono™ were reportedly uecd a8 refreshing drink/beverage

particutlacly during the dry eesson for ({nfante [Osuhor {980 and Cherian

196 ).

The Hauzes of Harthern Nigeria have porridge ol guines corn or

millet or rice with different vegetable soups es the firat solid next to
qucln of majze to the infanta. Several types of vegetables werc reported
|

be popularly used including Beobeb (Kuks), Bennimeed lesves (Karkashi)

‘(Alayaho), Roselle (Yokwa), Okro snd Pumpkin (Xubewas) cooked

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



Al.

with epices and flavoured with locust beans (Dadawa). Beans and bean
dishes vere rarely veed for infante because they were believed to cause
‘flatulence.. Mashed yom and rice were the next important infant foods. It
ie thus evident from the foregone that the solid foods for infant weaning
are modified adult foods.

Among the lghoe of Eastern Nigeria, next aupplement to gruels of
maize or guinca corn ara mashod yoms, rice, becns, bread. plantain and
caesava, foofoo or gari [Xnzimi ot ol 1979rand Nnanyelugo 1985]. Like
the Hlaueas, the Igboe nlso consume vegetable soups along with the modified
adult foods. Beans and bean dighes were similarly not given prominence

as loportant foods for infant weaning. t'{lk preparation vere reportedly
included in mome of the gruels and porridgece given to infants but they
vere however, much diluted to pointe of no-or low nutritional benefits
to the infante {Nnanyelugo 1985].
weaning foods among the Yorubas oro eomevhat difforont from the
other two major 2thnle groupe in Nlgeri{a. Beane and bean dishes vere
the firat aclld foode given to infante next to gruele of mnize pap by
the urbon poor of lbadan (Akinyele et al 1987]). Foode euch ae molsmoin,
aka~a. beane pottage were commonly consumed, [Qmotola 1984). Other foode
of importance wvare rice, rica and beans, yams, cba, amala and snacka such
g8 biscuits, puff-puff and pies of meat and [ish.
dutrisnt compositional studies of common traditional vesnin® foode

i that most of thes vare lov in enecrgy and protein, [Aklnyele ot al

lorels 1986, Oke 1967, Bka 1978 Ogbeide, 1985 and Naleaith 197)].
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The conclusion of most studies on traditional weaning foods and the view

widely held! by moat nutritionists ls that protein is the most limiting

nutrient of traditional infant diets. Mony efforts had been made to

develop protein-tich foods for infants and children,

DEVELOPMENT OF PROTEIN-RICH FOODS

The nutritional problem ususally moat noticooble during weaning
wos previously conceived to be mainly due to protein deficiency
|Protein Advisory Group {PAG) Statement 3, 1971). However, in the
light of our experlence and the relationsh{p between proteins and the
othcz nutrients, it 18 now realised rhat the problem {c essentially a
calorie plua protein deficiency since the body's first requirement la

Cor supply of energy {Joint FAO/WRO Bth Report on Nutrition 1970].

Sovoral protein tich food achemea had heen embarked upon in several
developing countrles in the past in a bid to correct tho protoin inbolanco
{orr 1972). Nowover, the main objectivea for setting up the schemes
have not been {ully realised though some of them are no longer in operation,
About asaveaty protein rich food achemea ware catablished in thirty-aix
developing countries betveen 1956 and 1970, ol these, thirty vere found
in thirtesn latin Americsn countries, fiinetoon in aight Aeinn countriem,

‘saveotoan im thicrteon African couhtrios and ‘throe 1 two Mithile Eaat countries
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Most of the food schemes were initiated by United Nations agencies

in conjunction with the governments ¢f the respective countries in -
resPonse to results of nutrition surveys conducted by the agencies
between the late 1940a and early 1950s [Brock et al 1952 and Waterlow
et al 1956). Some other food schemes were initiated by Research Institute,
Universities and very rarely by governments. All the food schemes
teviewed were designed as commercial and industrial projects with about
71X of them owned by private companies. The remaining 29X had either
government private c¢nterprencutr joint ownership, regional government,
Research Institute ot co-operative bodica as the project owners. MHost
of the privately owned schewes had local ownore tather than intermational
ownership though a few were subsidiaries of multinational international
companies {Qrc 1972].

The characteriacic of moet of the protein rich foods underscored
the prime objective of moking them low priced thus the United XNations
Agonciem pleced eamphaale on use of oll eeeda tresiduea as the mource of
concentrated protein, Soyobosna ie the moat dominant oil sced widely
uged elither alone or in combination with groundnute. Grrundnuta,
cottonaeed. aunflover, coconut nnd rapessed ware tho other oil seeds uacd
in protein rich food achewea. Alternative aource of concentrated protein

Wi dried akimmed wilk (P6¥) which was obtained from European Kconomic

unity (EEC) food aid mtocka. in eddition to protoin mource, protein
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rich foods also contained flours mostly of cereals such as rice, maize
and wheat and rarely of tubers or starchy frults.

Most of the earliest manufactured food products under these
echemes vere intended to be combined with other foods except in few
cases such as Incaparinas. The more recent food schames have addressed
gome of the problems and the foods are now prepared in euch manners that
there are reduced need for preparation nt home, i.e. they are now more
convenient and are complete foods in their own rights. They are expected

to be consumed alone rather than adding them to porridges or gruele.
Some of the food products were in the form of biscuits, soft drinke
and beveragea.

Most of the protein rich food achemecs are no longer in operation
due to eseveral ceasons ranging from lack of community acceptability
through technical problems to pricing problems. Other reason for their
falluree tnclude lack of inatitutionni patronage, promotional difficulties
compatitior with donstad €oowds, lack of govertwmental support, lack of
adequate knowledge of local [ood habita and attitudes.

vopt of the protein rich food achemeca in Africa wore popular in
tiic 19509 and 1960s. Algerion Superaminc made of 10X dry sekimmed milk
(DSM)}, S6% chickpea and 28% wvheat wvas popular up to 1967. Similarly,
offa produced in Ethiopfa compoaed of 18X soyabeana, 5% DSH, 10X legumea

L
57X vheat wap popular up to 1967. In Kenya two weaoing producta were
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popular between 1959 and 1967, Simba composed of 15% DSM and 85X maize

was popular up to 1959 while Supro, composed of 5% DSM, 25X Yeast and
50% cereal was popular up to 1967 [Orr 1972]. The wveaning food produced
in Madogoacar consisting of 3BX aoyabeana, 5% DSM and 40X rice was
popular up to 1965 while super maeu and soya porridge produced in
Mozambique ond Uganda respectively were popular up to 1968. Both products
were made of soya beans, DSM and maize in varying proportions.
The earliest efforts in the production of protein rich weaning
foode 1in Nigeria were translated into the producticn of Amama and Arlac.
Later cfforte have resulted into production of soyOgli, Cerelac, Nutrend
ond latecly Soyomuso. é&mama was produced in Nigerie by Glexo
Pharmaceuticale in 1959 as a food additive made up of 75X groundnut cake
and 25T DSK. It hod no cereal in ite composition and {ts production wvas
stopped in 1961 due to the discovery of aflotoxin in some of the products.
However, apart from the technical problem of aflatoxin {n the groundnut
cakes used, it olso had the problom of being o food additive and vas
8lao promored zn4 medicine rather than food. The attitude of health
authority thon wag that malnutrition was n aickness that con be curcd by
veasured doaoa of digtazy odditivea rnther then by coomplete food
(Ore 19723%.

Arlac woa another protein rich food product produced by Unigate, a

J*'l,_ah firm in portnerahip with the thon Northern Nigcria government in 1963.
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Production depended on the groundnut f£lour from Zarin oil mill. The
production of Arlac stopped in 1968 partly due to lack of profite,
financial support from URICEF., United Rations children Emergency Fund,
the closure of Zaria oil mills and the unstable political climate in
the country then.
In the early 19705, the Federal Inetitute for Industrial Resesrch,
FI11RO, explored the possiblity of piloting production of cheap wesning
tood based on Boyabeang and maize colled SOY-0GI. Indvstrial patronage
of F11RO's pilot plant is slow although the product, soy-ogl is reported
to be well accepted. The most probable roaaona for the lack of patronage

of the plant by industry [e the huge cost involved based on an absolute

techinology of induatrial Ecrmentor of the plant design.

Two of the few food induatries in Nigeria made some recent
eignificant contributisis in the local prodiction of weaning foods.
Restle Foods Rigorlo PLC produce and market two branda of weaning {oods
called CERELAC and WUTREND while Glaxo Nigeria PLC produce and market
BABEXA. Thc carket eharo and contributfon of thesec foods to infant
nutriclen in Nigeria {8 low. In the estimates of Fetuga (1991) the two
tirde can at best meet the demands of sbout 11 of infanta born in Nigorio
evon at full capacity. Thua thoro is still need for more concerted

*cu to provide nutritious, balanced anJ acceptable weaning {oods to

¢ Rigerien infante.
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\ The Rutrition Division of the Federal Ministry of licalth and
Human Services, Lagos produced a booklet containing aovmo forty-threo

recipes meant for use by mothers for the waanlings and based on local

foods available in the different parte of the country [Rutrition Division
1986] .

The Depatrtment of llumnn Rutrition, Univareity of lbadan and

many departments of Biochemfatry in Nigeria hod conducted alaborate studies

into Nlgerlan weoning [oods and many moro studies hod evoluated compounded

weoning diete. Dutra De Oliveira sad Cerneiro (i57€) ovaluotod a diot

composed of banana flour. whole milk and corn oil mixture, called LUB

ond found that LUB had a PER value of 2.76 ond it promoted growth in
infonte.Ekpsyong et al (1977} avaluatod fortified maize flour diata

fortified with blends of cashevw nut meal, locust beana meal and seaame

mcal. The beat mixture had a PER value of 3.6, NPR value of 4.4, NPU

of 72.423 and a BY of 75.9%. Ketiku and Smith (1984) ovaluotad a blend

of corn ogl, bolled fiah, ted palm oil and ewedu, called "Apapa wix'.

They obrfainsd PER velue of 2.2 -and XPR value of 4.1. Olussnya (1988)
compotndod thirty different diets bosad on tho principles of multimixes

bvt cvaluated the protein quality of seven of them. |le obtained PER

values crenging form !.7 to 2.7 for banans, beane end emaranthua mixuture

to maize, fish and tomatoes mixture, The NPR velueca of the mixtures

ed from |.6 to 4.4 and a TD veluo renge of 81.1X to 87.7X. The
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éﬁ!lfiét protein rich food schemes in Africe that existed between the
19508 ond 19608 produced diets that hod protein contents of between

20 - 51.0% with Amame containing 5tX protein and energy of between

350 and 460 kcel per 100 gm portion.

_Nuttittonnl Evoluotion of Protein Foods:

The baaic concept of the protein quality of a diet depends largely
on the pattern end concentration of the essential amino:iac!de that
the diet 1is ablo to provide to the body for the eyntheais o[ nitrogen
containing compounds. Protain quality may thue vory with tho amount
and pattern of amino acide required for tho functionea measured.
Claasicelly, evaluation of protein quality begins with the
determination of nitrogen content, identification of the nitrogenous
conatituentea and eassssments of the nutritionel voluo which includes
digestibility and finally the capacity of the protein to meet the
nuttitional requitement of humnn of vserioue agas.
Proteln gquality evaluation techniquea are divided into four broad
groups Na==ly cheaical, aicrobiological, biological and clinical assey

techulques.

CHEMICAL ASSAY TECHNIQUES

i Nitrogen in fooda do not only como from amino acide in proteins
go froe othar food cowponents that may or masy not be used as pert

total nitrogen econowy in the body [Erickson et al 1963f. (n
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view of the non-gspecific nutrltional significance of the non-amino ocid
end non-peptide nitrogen, nitrogen analyeis of diet is'mote precise than
the nuttitional significance that con be nttoched to it. For most
practical purposes, protein quality evaluation are evnluation of nitrogen
content of the test diet which is usually expressed as crude protein
after nulciplication by appropriate conversion factor [FAQ/We0 (973;
Tkachuk 1969).
Conventionally, the nitrogen content of protein is estimated by
the Kicldahl techniques of which there ate several modifications of the
original technique [Hunro et ai 1969 and Asrociation of Official
Analycical Chemista {AOAC) 1975]. There arc other slternutive mcthode

used to determine the nitrogeo content of diete such as those using
Bluret snd the folin-Clocaltcu reagents. fluorimettric technlifjues

[Cole 1969), dye-binding procedurve [Ashvorch et 81l 1962] and thoee bmeed
oo use of autoaoalyaer dependent on colorimetric wethod based on reaction
with alkaline phenolat e-hypo-chlotrite reagent [Pellet et al 1980).

The other analytical procedures involves analyais of iodividual
eninoroclde io Che cedt diet. Most of thla procedurea trequire preldiminary
rroata3ot of the teat dfet to hydrolyze 'the protein to ite free amino
acids conatituente. A review of available amino acids analytical

procedures ahow that there does not exlat any lden) procedure becauao of

wide variation in cospositlion of protein and protein {oods
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1Pellét et al 1980]. llowever, the major problem is the destruction of
amino acids during acid hydrolysis of the diet notably the essential
amino acide [Spitz 1973, Robel 1973 and Savoy et sl 1975). Amino nclds
are released and destroyeid at different rates depending on the amino

acid composition and chnracteristics of the test sample. Tkachuk et al

(1969) recommended a multi level five scporate hydrolysis consisting

of three acid hydrolysis of diffecrent timo durations snother two special

ocid hydrolysia to provide accurate assoesmant of emino acid composition.

Most of amino acida aesny depends on the use of chromatographic tachniquas.
Developed techniques for amino acid analvaie includes high performanca
liquid chromatography (HPLC) [Molnar at el 1977], ILon-Exchange
chrosatography (1EC) |Spackman cc al 1958], gas-liquid chromatography
|Hose et sl 1971} and thin-layer chromatography (TLC} [Bujard ct al 1966}.

Results of amino acide content of (oods obtalned {rom alkali or acid

digeation might be differont from what might be availabla to tha body

L.e. sbsorbable cid utilfizabie by the body. In view of this.

1°Tvi‘r° tnaywetic hydroiysts methods wero dovolaopad to asaay available
amfino scido (Mauron 1970]. Mauran (1970) showed that there {s a
slgniflicant correlation betwsen reaulte of in-vitro enaywatic methods

of svallsble amino acido ond animal feoding toste (bioaesoy) though

. 19*v{;ro valuss vere consfeteatly much lover. Amino acids contsnt

de can only be useful indicator of potential nutritional value only
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1f expressed in relatlion to a reference protein. Block and Mitchell
{1946) used cgg protein as reference protein in thelr original amino
acid score model. Other proteins such aa casein, milk proteins or human

amino acid requircments are now ueed so ae to get better agreement between
blological and chemical predictions pf protein guality. Amino acid

ecorc 16 defined ae mSlligrem of casential amino acid por grom of the

teet protein divided by milligrom of ceeontial amino acid per grom of

the teference protein multipliod by 100 {Joint FAO/WHO 1973). It ie

very common to bseo ecore on the smount of lysine, total sulphur amino
acide or tryptophan eince they are often the moat limiting cesential

amino ncids in woat foode and dicte.

Chemically determ$ped amino acid content of foods can be corrected
for bSological avafllability 4f digoetibility foctors ore ueed to

t al 1964 and Saunders et sl 1973]).

obtain protein utilizaticn [Akeaon
Proteolytic enzyme® have been uscd to predict digestibility of foode
or diets in vitro enzyme eystems auch 88 pepein-pencrestin, papain-

trypain. &iy=drzypsio and omfoo-peptideso [Mega ct ol 1973).

'HICPOBLOLOGICAL ASSAY TECHNIQUES

Hicroblological asssy methode ore porticulorly ueoful when
squipeent required by other methods arc not available or for the

‘convenisnce of the analyst. Originally., microbiological ssseys ware

8d to daterslne the smino acid content after initfal acid hydroiyeie
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of the protein. However, they are now used in addition to determine

available @mino acid and protein quality. Ford's (1962) original

aseay method used Streptococcus zymogenes  to measure available amino

dcide but unlfortunatoly the organism doee not require lyeine thue
making it impoesible to measure lysine.

A protozonn, Tetrahymena pyrilormis thaet require sdme types of

cesential amino acids ne the growing rat was later introduced to

replace Streptococcus eymogonos |Forneil et sl 1956]. The Tetrahymena

bioassay wae further improved upon with the uee of T. thermophila

which ie a moro rapidly growing specio [Haker et al 1978j. The major

dravback to the uso of Tetrahyoena in Liooceeay is their eoneitivity

to most [ood additives and epices which inhibits the growth of the

protozoan thus hindering ite ability to mcasure protein quality

{Satterlee et al 1079].

BIOLOGICAL ASSAY TECHNIQUES

Blological dssay methods make use of experimental animals and

thug !¢ ls held in high esteem {Pollet ot al 1980]. There are seversl
tecbniques that ere discueseed under thls group. All asaays require the
use of laboratory enlaele end are dlvided into thres eub groupe:

{1) Siagloe level assays uith or without referonce to
. protein-frea controi

Hult{ level assays in vhich response may be measured by
gtowth or water content ol caxc ase

er 0802y methoda
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Single level bloassoys are further divided into two, one group
depends on nitrogen balance data and tha other on change in body weight
of the experimental animol.

The corlicet nnd eimplest bioeessy wne dependent on meaauremont
of chonge in body weight of young rate fed tho test dicte {QOsbozne

et ol 1949). The qunntitative oatimate derived was referred to as
protein efficiency rntio, PER.

The purpose of using animole for protein amssy lc to quantify
nutritional quallty o8 a cheracteristic of the tost protein.
Conventional wethodse of aseessing protein quality seesumes implicity that
there cxiets a linear relatlonship between the product of amount and
quelity of protein to utilizoble protein |[Committee on Amino Acids,
Food end Nutrition Board 1974}. Osborne et al (1919) ehowed that the
PER varied with the leve¢l of protefn in the diet thue they recommend

that test protein should be zessycd ot aptimum level. However,
convencfonally, teac diet ace {ed ar (10X level or 9.09% [AOAC, 1975).
PER eatimactc were diecoverad to be influenced by factors that inl[luence
total £ped ineska [(Pallet ond Young, 1980],
nat protein retio (NPR) is an lmprovement over PER due to
inclusion of a zero protein intake control group.NPR determinetion ls
1r9the: proteln quslicty index derived [rom chenge in body weight and

ntroduced by Bender and Daell {1957?). Other lnéices wore introduced
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~ all based on changes in body weight of the e¢Xperimental animale oe a

relative nucricive value {RXV) ond relative protein velue (RPV) .
Several bloaasoy procedures hod been developed thot relied on
nitrogen retention as the dependent variabple in the determination of
protein quality. The eimplest of euch oeeny is messurement of net
protein utilization (NPU) {Bonder nnd Millor 1953] which mcasuros
differences in nitrogen content of cnrcase fed the teat diet and the
control fed protein free diet. Alternatively body water content ie
aonetimes measured to dorlve nitrogen content baeed on predeteruined.
ration of nitrogen/water of the animal {Miiler et al 1955. Nitrogen
balance atudios aro also used in which nitroge& intako ond nitrogen
excretion are determined for the onimole fed the test diet and those
[ed protein [ree diect thue catimating nitrogen retsined by the animals
lEggum 1973}. This procsdure nilova for the esti{mation of apparcnt
digestibilicy (AD), ctrue digeatibility (3D}, net protein utilization
(NPU) and blological value (BY) of the protein vhich is usually fud

at 1OX level,

CLINICAL ASSAY TECHNIQUES

Clinicel wethods for evaldatlon of protein quality acve bosed
on the same principle as the correaponding animsl nsaasy but with
fc sodificaciona for humsn applicstiona. The principal

#s mdasure either changs in grovth or nitrogen balance ¢ithar
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alone or in combination with estimation of eerum proteins aad amino
acids, haemaglobin, blood urea, nitrogen end urinary creatinine
excretion, Hote refined growth criterla of change in cell maes of
the body 48 theoretically recommended than overall increcase in weight
or height in children (M Nedl et al 1979). Similerly cheange in body
protein content' ia consideted imprecise relatively and also coscly.
Some of the paramecters and indicatore of protein quality measurement
in human are aleso influonced by other variablee different from quality
attributes of the toot dict e.g3. blood volume, lean body moss,
environment omong others {Craham et al 1966, Viteri et al 1968]. The
traditionnl measures of protein quaelity such es NPU and BER are
conducted in children fed at sub-optimal levels of intake for
moxioum growth with al}} studies beaed on nitrogen balance. Studies
of Scrimshaw et sl (1974) and Inoue et al (1974) show that protein
qualicy asseasment in huwan subjects give equolly comparable reesulte
to using rats. titrogen balance daca are obtained by diract maasuremgnt
of dletary nitropen intake, urinary and fecal nitrogen output in
clinieal trials wichout teking integumental, obligetory urinary and
focol nitrogen lommva into account. Nitrogen losees from theaec mourcces
ace ctelactively conetant and difficult to measurc [Pellet et ml 1980).
Husan nicrogen balance have further linmitation renging from error in
facal nitrogect aetimacions due to test protein to difficulty of gatting

tof tha matocial out of the container uwed {[Callowey at sl 1971],
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- LIMITATIONS AND STRENGTHS OF PROTEIN QUALITY EVALUATION TECHNIQUES:

All the assay techniques have their short comings aad strength
and their choice depends ¢a the type of information required, the
available equipment, time, money and the level of accuracy desiced.
The relative proportion in which the essential amino acids are
needed‘depends upon the species, its physiological status, thc inter-
relationship and interactions among tho amino acide themselves. The
concept of a single pattern of ecmino acids being ueed as o comporative
yardstick is also bedevilled with the concept of protein quality.

The majoc advantages of chemical and microbiological assay
techniques include speed, simplicity and low coat perticulorly when
the raqulrad equipment are available, Thay also offer ease of
identiflcacion of limicing amino acida, data generated could te
subjected to computer anaiyaia to predict or complement protein of
desired qualicy. Thelr major drawbacks include possible erroneoua
impresaion of the bio-ovoilebility of amino ecide in chemical asaay

techniques; the non tecognition of the role of non specific nitrogen

aod rola of toxic motoriala in the teat diet presant ae food

component. Amino acid scoring ignores differancial utilization of
anino acids and proteins, aminoracid celeased during digestion in the
"body aa o result of sloughing off the mucosnl calls of the di{gemtive

t and other protaoinaous sacretion into the intestinal lumen.
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A major drawback of bloagssy methods based on protein
efficiency ratio (PER) determination is that {t makes no allowance for
protein ueed for maintenance and the index value obtained are not
proportional i.e. PER value of two ls not twice as good as PER value
of one. Variability of PER values are influenced by factors that
influence total food intake. PER sseays are not always reproducible.
Different types of bioassays moy give different absolute values.
Laboratory ossay environment are usually different from real life
non experimental seituation.
Drawbacks of the clinical assay techniques include stringent
procedures, environmental factors and factors telated to the diet

such aa adequacy of calorie intake, appropriote and constant protein

intake for aase of comparlson, contrdolled water intake, atandardized

zeal times among others.
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MATERIALS AND METHODS

MATERIALS
Place of Study;-

The study was carried out in Ondo State which is one of the thirty
stotes of Nigeria. The state i{s divided into twenty-six local
government areas by the 1991 local government edict.

The local government edict Ko 6 of 1976 formed the basis €or
the selection of the flve sampled local government areas used for this
study. The 1976 edict created seventeen (17) local government areas

while & 1983 edict created more local government areas leading to
re-orgonisation ond adjustmont of local governmont boundorios. 1In
1985, another edict waa pPromulgated re-creating the original geventeen
local government sreas and abolishing the 1983 local government
ammendmont odict. Howevor, in 1991, the Fedecral govermment created
more local govecnmencs (rom the original seventeen Co twenty=gix
local government aroso conaisting of:
l. Adco-Ekitl local government area
2. Akcko North Esat local government orea
3. Akoko North Waet local government arca
4. Akoko Soutdh local government acea
5. Akure local goverament ares
6. Ekiti Easc local govornwent area

Ekiti south Mest Local governmont area °
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8. Ekiti Weat local government area
9. Emurc-lse-Orun local government area
10. Idanre local government ares
1l. 1do-0s{ local government area
I 12. lfedore local government area
13. 1jero local government arca
14. lkale local pavernment area
i15. 1lkole local government azea
6. lkere local government azea
17. 1llaje-Eae-0Odo local government arca
18§. 1le-0Oluji-Oke-lgbo local governxent area
13. Irepodun-lfelodun local government area
20. lrele local governmeni area
21. 0Odigbo local government area
22. Ondo Rkocal government area
23. Ose Jocal govermment arca
2. Gye local government areca

2%. GUwo local government area

26. Hoba local government arca

The [ive local govermment area® selected for this study were

former Iklc{ Soutt (nov Ikere and Emure-lee-Orun local government arwaa),

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




S59%.

I 0’ >
_W——.'\_ R o
L‘\fﬂx_ A (N
- '
A~ E exTr NoRT l.-r’
-\, * 1 s
e t.

¥ | |
I L] Ll )}
| |
l . . ‘
I / e ]
r JO NS s ARURE . | Owo s
i i ~. \ /.
_f" '_.-"‘ e r.I"I *"‘ﬁ... ~ I'l-ll"l f‘
J ,' i ""'--;..r: |
| |DANRE/IFEDORE \ OWO [
| ( ;ﬂm - ‘. "! i'l
; (- \f‘ f.— . s s {
. /rgg;fm . \ .r !I f'j |
“ 5 & =y e |
S T NS o 1
| N7 M7 IRALE :!' |
L ¥ ‘HP‘\F .
l .'N‘. o ff l
GRS o/ 1
l-'.";ﬁ_,‘) ok, ¢ KEY
£ : ' a Slale Capilol
N Twﬂiium \ * Local Qaverpmanl H/O
i H'x ) =.~=5tale Baundoly
"-.\ f __ou-Locol Gover it Boundory
' ] -\"\-. { — Rooaa |
| \‘ d

$92: Hep of Ondo State showing the local govermmont strycture

1 ~ |

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




ore/ldonrc (now Ifedore and ldanrc locol government arong), lkale
{dow lkolc and lrcle local government arens) Ondo ond Owo. The local
Ignuennnent arvads wore eulocted Loaed on the convaenlence., occoeslblifty
and divereity {n compromised sampling ptocedutoJ]

Ondo stato Is locnted 1n tho humid tropica wlith dlatinct dry

esavanuah of Akoko North. The etato is bounded by Kogl znd Kwnra
etates to the Rorth, Osun and Ogun etatae to tho Weet, Edo etate to

the East and ro the South by the Atlantic Ocean.

STUbY SUBJECTS:
The eucrvey vas conducted between February 1987 and Avguet, [988.

The study involved one thousand, four hundred ond afght (1408)
eothers of children aged & - 36 monthe. The sex dietribution of the
chiidren ves eix hundred and ninety eight malee and eeven hundred and
ten females. The wothers were recrulted from welfare baby clinics,
{esunization ceitres and primary health cace centres lLocated {n the
local goveiwant areas aalectod for this mtudy. Sowa mothare vere
rormlttd izos the comsunities. Recrultment of mothere were baaed on
;ﬁart willicgnese to participate and giva informstion [reely and
s .F]iy thue mothere were crecruited inta the study as available

‘cottrea and areas.
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Health profcesionuis that included the netive traditional birth
attendante and the lya-Ablyca/Alagbo -omo were randomly sclected as

resource persons for discuesiona with the study tecon.

METHOQS

Data wvere collected through etructured pretested questionnaire
(interviev), community obsorvation tachniquece and convereational
approachce on the fceding procttccs of children aged 4 - 36 monthe
living in the etudy orcas.

Queationnoires were stondordized, prepared in both English and
Yoruba languagece and adminiatered to tho mothars. The questionneire
vae foshioned ° to collect background ini{ozmation of the {amilies,
dietrict, sanitary conditions, housing, soclo-economic indicators,
evaliable foode, ettitudes and belicfp as well as avallabilicty of

cooking fusl by type. {Sce Appendix II end IIIl.

The gqucetionnair® information waa supplemented with home vieits,
cowsunity obscrvation end convereation vith randomly sclected reesource

persons. Dlcc hietory eheets wora attached to cach of tha

quesrticnnaires.

c!ggD SANPLES:

Sample poztion of veaning foode used by the mothers were

ted end kept .for laboratory analyels.
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- CHEMICAL ANALYSIS OF WEANING FOOD SAHPLE AND FORHULATED COMPOUNDED
WEANING MIXTURES ¢~

Moisture Determination: {A.0.A.C., 1985) Maeterials:-
1. Molsture oven

, 2. Holsture cans

3. Analyticnl balance

4. Destiecator

5. Domestic kitchen blender

6. Plaatlc plotes

METHOD :

The individunl food complo wne homogenized with the aid of a
smoll kitchen blender. 2.0g of the homogenate sample wgs transferred
into the pre-veighed aluminiua moisture cans and trouaferred lnto a
molsture oven prehested at 60°C. After 2/ hours, the cane vere
transferred into eir-tight desiccator to cool. The cooled moisture
cans containing l(cods were thon wolghed on tho analytical aottloer
belence. The cans were later returned into the oven for six hours at

70°C. T temperasture of the oven wap later rnlsed to L00°C till tho

£food samples vere dried to e constant weight,
! Parcentago moleture vas calculated [or each food pample from the
‘:1$rcacc in waight of the wvet and {ully drled aamples. Each food

e detetaination was done in triplicete end the mean of Cthe reeulte

.tfot fusther analyeis,
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CREMICAL ANALYSIS OF WEANING FOOD SAMPLE AND FORMULATED COMPOUNDED
WEANING MIXTURES ¢-

Moisture Determination: (A.0,A.C., 1985) Moteriols:~
l. Moldture oven

2. Moisture cons

J. Anelytical balance

4. Veslceator

5. Domestic kitchen blender

6. Plastic plates

METROD:

The individual food aamplec wae howogunized with tho aid of o
emall kitchen blender, 2.0g of the homogenate sample was tranaferred
into the pre-weighed aluminium woisture cans and transferred into a
moigture oven preheated at 60°C, After 24 hours, tho cana wore
trapafcrred into air-tight desiccator to cool. The cooled motature
can® contafning {onda were then weighed on tho onalytical mettler

balance. The cAns vere later returnel into the oven for six houres at

70°C. The temperature of the oven war later ralsed to 100°C till the
food camples were dried to a constant weight,
Percentage molature was celculated for each food gemple from the

Iilﬂference in veight of the wot and (ully dried aawmples. Each food

nerple detaraination vas done in triplicato and the mean of the tesulte

used for further analyois.
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'+ The remaining food homogenate was transferred into plastic plates
end dried in the moisture oven. The dired food sanplos ware thern
ground into powder using small kitchen grinder. The resultant ground

povwder were transferred into iabolled cellophane bage and kept away for

further analysie.

COMBUSTIBLE ENERGY DETERMINATIONA: A.0.A.C.., 1980 :

NATERIALS:
Bollistic Bomb Colorimoter
Thread
Galvancmeter
Bombing Crutiblea
Oxygen Cas
Desiccacor

Benzoic acid (Acalar)

HETIOD

The povdéced dcy food aamples were made into pellets with the

I aid of ¢ yelleting machine. Ivo amall pellets were mada for each food

L Samble 2nd were acparately oven dried in anvelopos ot 60°C for 24 houre

0 iemove a0y moisture that the namples might have adaorbed during the
pelleting procesa. Tne oven dried pellats were then transfacred lato
nﬁquigh; deaiccator to cool. A known weight of tha cooied driad pellet
\'Ej.;h.n 1gm vaa then boabed in the Balliatic boab calorimelar gt

phate of oxygen.
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Analytical grade benzoic acid was used as standard for the

callibratfion of the galvanometer. A blank determination was also

cartied out ueing the length (Scm) of cotton thread and empty crucible.
Based on the number of deflection relntive to that of bonzoic acid
and blank, the combustible total enetrgy of tho food aamploa were

calculated ueing mathematical (ormulae. Six roadinga were taken for

the 8tandnrdization of tho galvanomotor using the amalytica) grode
benzoic acid. The mean valuo of the gix roadinge was uscd for the
etandard calculations. The food aamplee wore analysed for total

combustible energy in duplicates and the mean valuo for cach food

pample was used [or calculation. The calorific vaiues of the food

samples were calculated and trecorded in kilocalorieca (Kcal).

DETERWINATION OF CRUDE FAT (ETHER EXTRACT) A.0.A.C., 1980

HATERTALS :~

Soxhlet extraction apparatus
Fat extraccion thimblee
Analytical balaoce

Rcagente: Petroleum ether

Vater Bath

Beakeras

S gm 9! the dried povdered sample ves veighed into a porous

*1fglon thisble and put inside the sorhlet mxtraction sppatatus.
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ﬁmaebdon wag done continously with petrslcum ether for 8 hours. The

solvent was evaporated on water bath to about 20 ml which was

1 €xansferred into a weighed 100 ml beaker. The flask was rinsed twice

with i0 ml portion of pettoleum ether and transferred each time into
the beaker. This was evaporated on the water bath and the extract
dried for thirty minutes st 100°C in the moisture oven for two hours.
The cooled beaker was later weighed and the difference in welght of the
beaker gave the weight of tha crude fat content of the eample. A

blank wag also run to correct for the weight of the reagenta before

the colculotion of the percentage fat content in the food samples.

DETERMINATION OF CRUDE PROTEIR: A.C.A.C, 1980

MATERIALS:~

olecrtic heoting block
microkieldahl digeation flask

nitrogen autoanslyeer (Technicon AA - 2 model)

REACENTS : -
Potaaslu> aulphate and eaelanfum oxide

concentrated sulphuric acid (analytical reagent grade)

alkaline phenate (mixture of sodiva hydroxide nnd phenol) - 100g
of KaCH diseolved in sowe distillad water 1ln e standard ! 1litre
wolumetric [lask: i40ml of phenol waw added to the solution and

ph.{lauk vas mada up to the 1 licre mark with distilled vater.
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'%bﬁfum hypochlorite (commercial bleach).
METH
The A.0.A.C. (1980} microkjeldahl method was ueed, 0.2gw of the
dried food eample wae digeeted with 2 ml of th conc sulphuric acid
(Hisbh).l After digeetion, the digeat wae traneferred into 25 ml
volumetric flask. The digestion flaak was rineed out with diecttlled
water and the rinee water woe added to the volumetric flaak and made up
to mack with distilled water,
S ml of the solution In the volumetric flaek wse pipetted out
and put into the cuvet of the auto-analyser. The nitrogen content was
then read on a chart against s atondard. The protein content of the
sanplce was then estimated by calculation by multiplying the crude
nitrogen value with 6.25 baaed on the belief that 16X of proteine in

food 18 nitrogen.

EVALUATION OF PROTEIN QUALITY OF SELECTED WEARING- MIXTURES BY
BIOASSAY TECHNIQUES:-

—

! ' The queiiry of the protein Ln the compounded weaning dieta vere
evaluateca vaing the bloassay proceducea deacribed by Eggun (1973)
for the d2temminatlon of NPU (net protein ucilization), blologlcal

valus' (BY) and digescibilicy while the method of Campbell (1960) as
d-afﬁénsd by the Ratiooal Academy of Science - Kational Reoeeatch

' ;uas-naC) [963 wae usod for the detereinstion of (PER), protein
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efficlency ratio and NPR (net protein ratfo).

Eighty (80) white alblno rate of the wister straine aged 20 - 23
days of both sexes were used as experimental animals for the protein
quality evoluotion. Eight (8) wveanling rate vere used per compounded
experimental diet while another group ol eclight (8) weco fed referenced
Coesein diet vith caseln helng the only aourco of protein while yet
another group of elght were fed protoin~freo basal diet.

The rote were randomly ollocoted into the different groups on
the basis of their welght ond vere individually housed in mectobollc ploetic
cagea. The cogee conetructed in o voy thet urine and feacoa of the
onimala could be comily collected ecporotely. The diets were weighed
into individuol labelled faed~con atioched to each cage. Each coge also
had a glass feeding bottle fecilicy for water feed. The onimole were

fed a) libicum for four daya with the experimental diete eo as to allow

thom scclimatlze to the diets and motabolic coges. Durlng this four
daya, no weighings were done and no recorda were kept. Thereasfter, daily
1 records for food conmused, and body weights of the animals vere kept so

@8lao vern the recorde of fecol and urtne output of the animala vere all

| kepr for further analyala.

After ten daya of feeding and record keeping of feed conamuaption,
fﬁﬁp} and uclne output, tha NPR value for each rat due to tedt dlet

deternined vaing ctho forwuls balouv:
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NPR  ® wt gain of teat animal + moan wt. loss of cotitrol

protein consumed by the teat animal:

the average NPH for the group wase then determined from the

individual NPR values.

I
The [eaceca and urine fozr the laot five daya of tho ten days

woro pooled tog&ther separately for each toot diot; the pooled feaces
wore then oven-&giod at 85°C for 24 lhoura. The dried fraces was

tliea milled into powder ualng amall kitchen blondor and kept away

for nitrogen determination. The daily urino output of the onimala
wore collected separately into small plastic containers containing

"
l ml of ugsoa caclh aa preeorvotive,

The N2U, (net protelin utilization), digestibiiity (D), and

blological value {BY) were then eatimated using tho following

formula.

N3, .totained 1 =-(F- Fk) - - Uk)
ReU - — -
Nz intake I
N2 absorbed I - (F - F.)
Ha intake 1
~N;z recained 1 - (Fk) - (U - Uk)
BV - — -
Nz absorbed ~ =
I ~ (P Fk)
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Whore I « ampunt of nitrogen ingested

“ F = fecal nitrogen
¥ Fk = endogeneous fecol nitrogen
Whore U = wurinery nitrogen

antl Uk @ endogeneoue urinncy nitrogen

M tor thé initlal ton days, records of welghts end [ocd were
kept while etlll'feedins the rats for eighteen more gnys but rocordm
of urinec ond focol output waran diecontinued. Aftcr fooding the

tate for twenty-eight deye, the PER volue wne determined ae follows:

PER - welight gain of_pgrt animal

protein consumod

Corrected PER « PER x 2.5

determined PER for refarenco casein diect

Dieta:~

The bassl protein-froe diet was composod of

cora-starch 80X
vegetsble oil 10X
Non-nutritive

celluloss 5%
Vitamin nI;tu:e .}z

' Htners} galt
Bixture 41
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The experimental diets were prepared in such a way that the 102

protein vere incorporated at the expense of the corn starch i.e. caseln

and the compounded weaning diete were added to the basal diet at the

expenge of the corn starch to provide a diet of about 10X protein.

. The amounte of the expsrimentol diete added were estimated from
the chemical analyaie reaulte of the protein content of the diets. The

final resulting teat dict wero anaiysed to determine thelr protein contents.

FORMULATION AND PREPARATION OF THE WEANING DIETS: ESTABLISIIMENT OF

—_——

NUTR1ENT TARGET VALUE FOR THE PROPOSED WRANING DIFIS:-~

In formulating weaning foods, eatimatca cof the average food energy
intake of a group 18 established rather for an individucl due to normel
blological variatioo in energy neede betueen individuale and o0& explained
in the licerature, it le dictated by satiety mechanisma Beaton et al {1974).
Thue in tho group of children, there will be somc that will require little
energy and may not couaume enocugh nutrleote if our diete are forwulataed
based on vecommendod doily allowancer (RDA) of energy and nutriente and

average energy requiremente. RDA value® were expected to cover raquiremeata

of 972 oi the population thua intakee based on RDA will cooaequently be
def'clent for adbout 3T of the populsation.

Qur target for thie project are children aged six monthe basad

of finq‘lngo of studies ravieved in the literature. About tho mean in
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a notmol population will be found emallest and biggest consumer defined
for thie purpose to be *2 stondord deviation around the mean. Based

on the observation of Deoton end Swiee (1974), the ostimoted variotion

of infante energy requiremcnte per kilogram body wéight ie 123X around
the mean. Thue the lowest and highest requirement will be *23% aebout the
meon. The emallost consumer who nood lecaes [ood energy do not neceaaorily
need leas nutricnte (Tnbloa 3.1 and 3.2).

From table 3-2. onorgy roquirement incrooace with increcasing oge
while the rocommcnded doily intnkoa (RDI) for prutecin remaine osaentSally
the eame between soven nnd twelve (! - L2) monthe of ago and the
RDI for 8-Cnrotane, Vitemin C and lron ore the some thronahcat tho ogo

group 6 - 12 wontha.

Table 3.1: Daily gnergy tequiredents and’nutrients cecomrended

for efx mwonths old children.
tf' ~ Looat Consumer Avorago Consumer | Moat Consumer |
Enatgy (Kcal) 645 838 1031
 Protein (g) (rofecence) 12.6 12.6 12.6

| B - Carotens (aci) 1800 1800 1800

Vit C leg) 20 20 20
10 10 10

1.Iton (mg)

I}
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Table 3.2:

12,

Recommended daily intakes of Bnergy and
Rutrlents for infants 6 - 12 months.
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body weiphts bmeed on NCHS treference figuces (1976).

™ 1 —

. Age Av. wt.

E (months) Sexes Av. Eoergy | Frot. | B-Catotene | Vit. C. | Iron

| Combined {Kcol) (8) (mcg) (mg) (ng)
=r —

. v 19 838 12.6 1800 20 5 - 10

! 7 8.0 880 13.0 1800 20 | s - 10
B8 8.5 920 13.3 1800 20 S - 10
10 9.2 966 13.2 1800 20 S -~ 10
11 9.6 987 13,2 1E0D 20 |s - 10
12 9.9 1005 13.0 1500 20 | s - 10

Source: Etiergy requirczenta based on FAO/WHC (1973) reports aod
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If our diet is formulated with reference to infants with least
requirements. then gll the children will receive adequate amounts of
nutrients and if the stomnch capacity of e{x monthse old children are
eimilar, (least and most rvequirement) 270 ml [Secretln 1975!. then
children wvith most requirement will have difflculty eating enough.
llowever, most of the 6 - 12 monthse old children will eti|i
be on the breast while being complemented with woaning foode thue as

shown [Table 3.3}, chi{ldren with the least requirement wijl obtnin

12.6gm reference protein per day from & combination of breost.milk ond’
veaning foods which meet the RDA for protein for that age. Children
with most requirement will conaumc a 204 ml portion of the weaning food
thus their needs will be mot within the 270 ml maximum :’omech capacity.
The target values {or the nutrient composition of the formulsted
diets are baged oo the recommended dafly ailowance for the least consumer
of six monthe of age L.o. energy requirements of 645 Kcal par day.
Protein 12.6gm per dey and the diet muat hove o net protein energy value

of 7.82, B-carotene intake of lBOO mcg per day, vitamin C of 20 mg per

day and 0 my per day of {ron,

Uur chosen reference value ol 350 ml of the prepared weaning diet
L.e. the diets must provide 1 Kcal per mi is arbicrary.

The princlples of food equare and wultimixae [Cameron and Hefvander,

83 Hitzner, et al 198A; aod Jelliffe 1967], were uaed ln the farsulation
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Table 3.3: Dally Enecgy, and Portion elzee for eix monthe old
children from a combination of breast milk and
compounded weaning foods.

Least Coneumer |Average Consumer | Most
Congume!
| Energy (Kcnl)
Daily Encrgy Reqt. 645 838 {031
Enecgy from bresstmilk 420 420 420
(600 x 70 kcal/100ml)
Energy from weconing food 225 4k8 611
Portion eize (ml)
3 portion {Kealfportion) 75 140 204
Volume per portion {(Kcai/ml) 75 140 204
- Protein
" RDA for protein (g) 12,6 12.6 12.6
Protein from 600 @l breastmitk
| (600 x 1.2g pror/1(0ml) 7.2 7.2 7.2
Amount of trefecence protein
from weaning {ood (g) 3.4 10.0 14.7
feference protein per portion .8 3.3 4.9
Totai Daily protein (reference)
|I-lnt-kq {B) 12.6 12.2 21,9
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of the proposed wenaing diets based on avallable local weaning foods

and ingredients observed in this study.

' PREPARATION OF THE PROPOSED WEANING DIETS:

Four (4) different etaples were identified as readily aveilable
In our etudy areaa namely Cassava (flour), Plantaln {flour), Malze
and Rice (flour) and were used for infant feeding. These four etaple
£o0ode were used in comwbination with four (4) proteln supplements and

vegetable oll.

Local Staples | Protein supplement | Vitamin suppiement | Energy supplement

Caesava Cowpeas Anaranthue Red Palm ol
Naize Groundnute Red palm oll
Rice Soya beans

Plantain Amarnnthue

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




16.

A basic double mix table was contructed (Appendix !} obtained
from computer annlysis performed on KAYPRO II microcomputer using
"Perfect Caic" software to calculate the least cost proportion of
ingredients to be used for the basic mix. The conatructed basic wix
table contained twenty-four (24) mixes wirh 10 gm.or 5 gm of vegetable
oil. Further to this, triple mixes or multimixea of the amtmples,
protein supplement and vegetable were constructed using proportion ond
subscicution principles.

Amoranthus leaves were chosen as the preferred vegetable for
this study because of its wide usage and popuiarity in the study area.
The composition by weight and proportion of the twelve compounded
wenning mixtures ore shown below (Table 3.4 nnd 3.5).

The datniled recipe and method of preparation of the weaning
diets are presented in the Appendix while Table 1.6 ahow the codea,

numbera and ingrodients contained {n ench weaning diet mixture.
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weaning diets on edible portion basis.

f{ 11 I1f I1Iv v vI VvII VIl

=

=

HNalze meal (g) 46 48 66 o e ] ] e

Cassava [lour (8) e 0 e 29 37 47 e g
Untipe plantéin 8 *) e 0 g 6 92 60
Rice flour (g) @ 8 e O e 8 0 6
Cowpea (g) 22 ¢] e 38 e 0 57 P
Croundnuts (g) 9 9 e o0 13 (¢ 0 30
Soyabeans (g) 9 0 b © 0 12 0 9
Amarantliue (g) 60 97 70 72 1o 120 55 55

Red Talm 0L1 (g) 19 10 to to 0 1 (O 10

baat
" f i It v v VL vil VviIl IXx X Xt

Malze menl 51 S6 69 © O 0 0 0 0 © 0

ff:::Va 0 © 0 31 A2 N ¢ 0 ¢ 8 0O
ﬁtzzteln 0 o b 0 O 6 310 Y 58 e @0

Rlee fleur © O @ ¢ & B 6 8 @& 49 6
egp floue 25 @ © 43 @ 0 51 @ 90 22 @

(I 8 © 0 I 0 0 16 e ©

11 19 12 14 29 22 9 13 & 13 9

N 1 12 13 12 1015 12 14 2
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ble 3.4: Weight (B) of raw iogredients composition of proposed

&

14
76

10

S

9
61

10

X11

t

12

]

Toble 3.5: W%elative Peccentege Compositlon of Weauing mlxtures dry motter

X1l

49

18

43

L0




78

- r -' -
Table 3.6: Codeo ond Recipes of Weaning mixturee

". No | Dlet Code
-

} L | Head

Ingredienio

Maize weal, cowyea, Amaronthus leoves ond
fled Pulm oli,

|
. 11 | HGAe Halze wmeal, Gruundnute, Amaronthug lenvee
and Red l'alm oil.
111 MSAC Moize meal, soyabeans., Amnranthue Leavep
and Red Polm oil.
v CCA® Caseavo [lour, Covpea, Amscranthus loavos
and Ited Palm oll,
v CCGAD Coegavo flour, Groundnut, Amaronthue loovee
I ond Rod Palm oil.
ﬁ V1 CSAO Caseava [loui, Soyabeans, Amnranthuo leavee
' Red Polm ofl.
VIi PCAO Plontain (Mature untripe), cowpea, Amaranthue
Joaves and Red Palm oil :
V111 PCA® Plentain, Groundnut, Ampranthus leavaoe

and Red Palw oil.

PSAD Plantein; soeyoboane, Amaranthus leaves and

fed Polm oil.

Rlce/Kklca flour, Cowpea, Amaranthue leovos
ond Rod Palm ofil.

Rice, Grouadnut, Amaranthus lcaves and
Red Palm oil.

Hice, Suysbeans Amaronthus losvos and
Red Palm oll.
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gight (8) of the twelve diets prepared vere subjected to bioassay
protein quality evaluation as well as sensory evaluatioo. The
consiatency/viscoaity of the prepared ready to comaume weauing mixtures/
diets were aleo measured/assessed. All cassava and plantain dietas as

well as Diets I1 and XI were further evaluated.

PRACTICAL COOKING PREPARATION:-

All the ingredients uesed for the weaning mixtures ware odtained

locally from the local markets in the study aree.

Cassava Flour:-~ This woe wade from the smoked drisd caasava paste bhalls

called "Pupuru" vhich was acropped clean, pounded into flour and eifted

to obtain fine flour.

Plantain flour:- Mature unripe green plantain wera purchased from the

Jocal markets for the flour preparation. The matura pulp ware sliced,
dried, milled ond siecved to obtain fine plantain flour.

| Haize Henl:~ Thla waa mode from locaily bought moize using tho

N troditional home based method. of eteeping, (farmenting), milling ond

leaching tha msize starch,

Rice Flour:— Local lgbimo-Ekiti rice wam bought from the laecnl

marke®, pickad and winnowed to make clodn and stonc [ree. Sowe of the

tleaaqp tice wan washed and sun dried then milled into flour whila
|

| test wos kopt and used vhon noeded to prepara cooked rica using

.tlonnl wmechod.
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{ﬁrnnndnuj!- They were bought from the local market, picked to free
them of atones and make clean. Sowme were roasted while the others were
kept and bolled as needed.
| Lovpeas (common beang):- The white variety wvae the most common and popular
in our study area. Thie was bought from the market. The beans uere
picked free of stoaes and pebbles, winnowed and washed. The clezan beans
vere then vet dehulled aod then cooked soft or ground into paste.
Some of the initial beans stock were cleaned, picked free of stones
and pebbles and dry dehulled. The dry dehulled beans were then roasted
and ground into fine powder which was kept in air tight container

Lor future use as needed.

Amoranthus loaves (Amarouthue Caudatue) Tete:-

Among the many lea(y vegatablea consumed in the study area,

Amaranthue caudatus woe thoe most coumon. Tho vegetable waa aleo very

populorly conaumad. Tha vegetable waa bought (resh {rom tha lacal market

| each time it was needed.
Soyabeors*- thie wae obtalned from the local mArket. Soma of the
soyAab+anz bouBht vera cleaned froa of pebblon, stoneca and dirts. then

wny» dehullwud, blancheéd {patbolled), drained, drled ond mllled. Some

wora later rooated after initial blanching and dehulling vhile aome

“%iﬁP vara dchulled, blanchad and ground into emooth paata.
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-ﬁitsilhls_ﬂil_QEEQ_EQLE_Qli)=- Red palm oi)l was used for all recipes
evaluated and prepared because it wae resdily available in the study

ares and the most common vegetable oil commonly consumed.

Measurement of Consiatcncz{?iecoaitz of Selected Heaning Mixtures:

After the preparation of each weaning diet based on ite recipe
i.e. ready to be consumed for our target eix monthe old child, the:.
diets vere placed in a water bath to cool to a temperature of 35°€ -
40°%. The consistency of cach recipe was then measured at thig
temperature .using a modifled Adam's conaietometer following the

method below:

L. An open andod cylinder vas placed in tho contre of
the measuring plato.

2. Tho prepnred dier was poured into the cylinder up to the
level indicatcd on the cylinder.

3. The cylinder wae then quickly removed thus allowing
the propacation to apread on the plate.

4, After z three minutes lag, the consistency of the
preparation vae remd by counting the number of
concentric circles corresponding to the limit of spread
of the preparation.

Senacty Evaluation of Selected Weaning Hixture Propared.

| Prepared formulated diots wore subjected to orgenoleptic asssesmant
of flavour, teate, south feel, colour/appearence, conaistency and ovor
'all acceptance. Ths assessors conelated of twenty-four wothors wha

Te untraiped in senvory ovaluation but familiscr with taate and

of the major iogredisnta conteined {m the cowpounded weaninp
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n‘uiuree. The asscsseors were mothete who voluntered to be recruited
I

for the stvdy and were all from Ondo state.

The cesceement wae carried out in Home Economice food laboratory

under noturel lighting. Aescesore wers individually ecated ond supplied

with individual tranye containing the coded food/diet samples., o glnes

of tepid woter for rineing mouth in betwean tasting and o questlonnsire

to record recpponsc.

Each asscesor filled a quecetionnaire expreaeing her cpinion on @

five point ecale (modified lledonic eceie) sbout the taate, colour/

cppearance mouth Ecel ond conselatancy of the coded diet onmple (8)

prescnted to her.

Sensory eveluation questionnaire woas deeigned to assecse food

eemples sttributes of caolour, fiavour, tastc, mouth foecl coneistency

ond overall secceptability for children eged 6 - 12 monthe. The

senasory charecteristic data collected were subjocted to statietical

enalysio according tc Lermwand (1982) mechod.
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CHAPTER FOQUR
RESULTS

'DEMOGRAPHIC AND SOCLQ ECONOMIC CHARACTERISTICS OF THE STUDY GROUP

A total of one thousand, four hundred and eight mothers were

lnterviewed from five locel government areae of Ondo etate. Four

hundred of them were recruited from Ondo local government orec, two

hundred end eighty-six {rom lkere local governmont oreo, twc huodred
ond sixty-four from lkole. two hundred ond fifty-two from Owo and
two hundred ond eix frow Idonre local government srcae. Teble 4.l
below shows the dletributlon of survey sample by locsl government

L]

area.

Toble 4.l: Dietribution of Survey Sample by Local Government Aren.

51 . - ! .- Sex of Chfldren

Local Govr. Area No of mothers Mole oS :
Idenre 206 107 99
ikere 286 I LA6 LAQ
1kale 264 133 131
Oudo 400 192 208
Ovo 252 120 132

‘l IO t‘l h-miﬂ-‘m- Drw e lﬁg-..”-n-“ZLO--..-

The towns and villagee studied wara lddnre and Atosin {n ldanre

_locsl Boverament aress, Ikere and Ima-Ekitl {n 1kere locsl governemot
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ﬂtb. aﬁitipupn and Ode-Aye in lkele local government, Ondo {Obun Ondo)

end Oboto in Ondo local government and Owo and Ipele in Owo local

- government ares.

In addition to the mothers, flfty community workers made up of
community nurses, health workers and traditlonal medicine women known es
Iya-Ablyes were slmllarly Interviewed regarding thelr knowledge, ctticudes

end prnctice with. respect Lo weaning.

The composite dlstribution of the children by sge group and!by locel
government area la shown below In Table 4,2. There were at least ten
children per age group between four ond twenty-five monthg but the number

of chlldren aged thrity months and over ware asignflcantly lower in all

local governaent orcos studied.

SOCTO-ECONOMIC

""The summary of the socio-economic charoctoristlce of the roepoodeats
(mothers)" end cholr fowily background is shown In teble 4.3 below. «tphe meen
egee of the motherz in ell tho {ive local government orcoe aro similar,
tventy=aiz, Lhough mothare from Owo locel government ares sppeared relatively
younger. in ell the five local governmont sreess. 71X of the mothare had

ot ledwt primary echool educstlon. Ikale end fdenro local government

8reac had che highest percentsge of illiterste mothers (407 and 352
guqq’ctlvqiy). who had no foramal educetion. Patry trading and food vending
very imporcant occupstions of the mothars except In tkale locel

it area whers ferming dleplecad food vending to the third position,

ird of the ®othars except in Oado locel government ares Clatmed

aseuifs who hed no pald employment vithln or outeide the
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ﬁi!iup |||‘ Number of Childeen by local government
apit | |

| t
| 2..“*‘
r

e

.i'&nnr,e .lkore Ikale | Cwo Ondo Totoal

= % . = :I
! < ? 42 10 A2 39 98 291

, 1 7¢10 39 59 29 30 82 239

— .

10 <13 25 44 38 33 77 217

| |L13 < 16 19 37 32 | 46 23 157
| 1619 16 23 12 37 39 127

1 19¢22 10 12 20 23 26 9L

| 22 ¢<as 20 15 19 8 | 20 92
< 5 1 20 12 15 70
<3l 9 B 16 10 17 60
1<3 | 12 2 12 i 3 30
W< 37 5 2 2 . - 31

¢

206 286 264 252 400 1408

(erwecssvewEzeaaan ....P-m---“-F"----" aal LLLTTY Y --,.-“.-..m
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sehold Facilities

Most of the households surveyed depended on othor sources of water
for domestic uge except in Owo local government where 46X depended on
pipe-borne water. Well/Spring and raln waters were the other sources
of water identified during the survey.

Thirty eight to sixty-eight percent of the household aurveyed had
no adequate tvilet facllity ss sssessed by availabllity of pit latrine
or water closet.

Record of place of birth ol the children shuw that 75.4% of the
children were born in hospltala/maternity centrea. 1lkale local government

recorded the higheat percentage of home delivered children amounting to
39% while Ondo, lkere and ldanro hod 787, 242 and 181 home delivered

children rempectively.

INEANT AND CHILD PEEDINGC PRACTICES

Breastfecding:- All the 1408 children were breaatfed for varying
periods from birth to thirty wix monthe. The duraticn of breastfeeding
however, varjsd aignilicantly {tom one local govermment to the other
;tapr 4.5) and the percentege of children still breaetfed at nine montha wae
at least 7O of the sample studied. The response to "how old was the baby
when Lreastfaeding etopped' gave @ different picture from Table 4.5 whieh

.

indicated thst at about three monthe, 12X of all the 1408 actherxa had

] breastfesding. It ia thus reasonable to assuse and contlude
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Age and Principal Occupation of Mothers and Fathers Occupatinn
by Local Government .

H-ffbouteru
|

1danre Ikale Ondo Owo Ikere

~ Mothiers mean |
age (yrs) 26.0 26.9 26.8 26.0 26.3
Std.
deviation 6.2 6.2 26.6 $5.9 $6.2

" Age Range (yre) 16 - 4t | 18 ~45 | 17-45 [ 15-20 | 18 -~ 45

ﬁ Nother's

| Occupation

- Farvers SX 362 1 p) 51
Petty troders 562 202 631 451 30X
Full houscwife 33X jox 12)4 202 Jex
Food Vendors 6X 62 | 162 202 271
Father's
Oecupation

| Farwers 56X 562 302 542 402

| (I 229 102 392 30% 192
Traders L1z 192 262 ax 9%

112 152 5% 8x 21

r= L

-
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e k.&: Educatiopaq Attainment and liousehold Aammenities of
{Parents) Respondent Famiiy

Idonre lkale Ondo Owo lkere
Mler 8 Educstion
- llliterates 35 40% 23X 307 202
i Primary 35% a2 | 43z | 4oz 521
- Secondary 25% 17z o | 7 20X
Vocat {onsl 5T 12 [ 4 | 31 BX
| Father's Education
I I118torates 15X . - 26X 10X 20% )
| Prioary: 02 40X 452 442 56X
Secondaty oz 292 | 40Z 322 302
| Vocational 54 42 5% 4 6
| ‘Domestic wvater Bupply source
| Pipe-borno 102 8 152 462 202
Well/Spring 52 35% 672X 29X 632
fs i0 ()4 461 - - ]
Stream catchment 302 KX Al 252 172
| Tollet Pactilities
.jfitfwlter cloesc¢ iz s fis »3X 612
Bush/Strman 68% 38X | 51 47X 392
Refuasr Nisposel
N\ 100X B6X | 94X | 80% 912
N _;‘ ““!.r - | 14 6 20% 9X

= i

L4
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4.5: Perceatage chidlren fed breastmilk per-age group.
. by Local Government Aree

E_:-A-ge Croup {Months) Idanre lkaie Ondo Owo lkere

4 < 17 932 98 | 891 | 90% - 91X

| 7 < 10 902 93z | 721 | 702 861

I 15 < 80z 902 | 472 | 402 75%

g 13 < 16 422 4% | 222 | 152 272
| 16 < 19 192 332 8x | 221 (1

19 < 22 202 202 ax | 132 81

22 ¢ 2§ 102 21% - - -

25 < 28 = st & - 132

28 ¢ 31 a 1 S| (S t

| N < W 1 - | - 3
% ¢ 37 - Wix 5 'I > =
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that mixed Eeeding wae practised by some nmothers from as early as one
month.

Most of the wothere brcaatfed their infante on demand rather than
On schedule in all the five loc#l governmert aceas.

Ninecy-eight percent of respondent from Ikale local governmont area
breastfed tleir intants on demand whllo Ondo local government recorded
tho lowest percentage of mothers that fod rheir babioe on dowand with

a valuo of 701 (Table 4.6)

Table 4.6: Percentage Distribution of Mothers by Method of
DNreastfeeding by local gevernment area

|
Feeding Hethod |~ .ldenre lkale Ikere Ondo Owo
Demand | 861 | 981 79% 701 762
Scheduled 16X i 2% 213 30% 262
I

Breascfeeding var etopped completely ot various egea of the
childcen which vacied from ono local government to another. (Table 4.7).
Soma of chs chilldren were atill on breest up to their thirxd birthday
annivécsary in 1kela local goversment area. Most of the children,

§A;‘? hed complately stopped bresstlfeeding at the age of nineceen months

o all the flve local goveromant Aress.
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le 4.7: percencage children Weaned Completely off the

Breast by age group by local government ares.

. @reas (Table 4.9).

Ovo snd Jkale locel govermment aresa.

i

: Age Group (Months) ldanre Ikale -" Ikere Ondo Owo

it
4 < 7 102 [ 102 152 132
7 < 10 152 1) 92 3z 332
10 < 13 262X KP4 212 582 552
3 < 19 832 702 832 972 89X |
19 ¢ 25 902 792 100X 1002 1002
25 ¢ 31 £00Z 892 902 952 1002
3t ¢ N 942 892 1002 1002 1002

vhen they stopped as showr in Tadle 4.8 below.
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gf breastfeeding in all the [ive local governmont aroaas.

The mothers had different reasons [or stoppaBe of breaatfeeding

Hothers gatisfaction

that their children are old enough es Judged with the child's abilqcy

Mothera pattern of czasatlon of bresatfeeding vaa rePid, done

to eat adult foods unmodified 16 the moet Lmwportant resson for stoppage

Chlld" refu..l .nd 'Othera emvlowent vele .1”0 Other .18n1r1c.nt

Teas ns msothers gave [or atoppage of breastfdeding their bablem tn Ondo,

a [ev days as shovn by 702 of all the 1408 mochete {n the five local




§2.

Tabla 4.8: Mothere remsons for atoppage of bresstfeadlng ~ Peccantege distridutlon
of mothers by rcamon by local govecrnment areas.

i |
Hothece ceeuvon for .ldeare lknle 1kece Ondo Uuux
atoppage of breset- No 1 Ko | o | I No| X No
feeding
—
Child'e Relusael 19 9 2l B 56 | /20 1] 18 57 2)
i1k dcled up 2] 1l 19 (N (3} 15 60 15 3?7 1%
Cracked nipplea 35 1? n 1L] 29 10 b 3 (B 3
Yenlly Treditlon g | B 29 | L | s s | 201 s| 0 .
Child old encugh 0 | 3¢ e | a8 |e3 | 29 |oAf 26 70} 28
l
Hothetr's employment 6 ) 11 6 8 10 831 21 ] 3
6 34 12 | e 24 I
tnadequate silk eupply 6 J ié
206 |100 264 | 10 206 | £01 400 | 104 | 2%2| 109

ax jeorse » fun—unm .---“T--“'m“-" = -
jp = € 8

—_—
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Tabla 4.9: Mothers Pottern of Ceesatlop of Breastfanding
by locel GCovernment Acesa.

- Weaning ldeace ikole lkere Ondo Owo !I Total
feriod Ir ¥o X No 1 tto 1 LT 1 Ko 1 Ko
: T
| 1In deys 59 122 5?7 150 10 200 76 jos | 82 207 70 96)
In veeks 13 6o n 9 II 25 n 24 96 1 1é 40 217 I
In sontha 0 16 6 1é 5 14 - - 2 5 4 sl
TOTAL oo 206 | 100 264 | toc 268 100, 400 | 100 252 | 101 1408 |

LHYRODUGTION OF SEI1-S0LI0 (SUPPLEXENTARY FEADLINO tmcnc_q_mm&},.
Semi-s0llde or wodifled adult {oods [eedlng to thildran commeocsd

\ aftes four months In oost of the children in skl local povernments

| studied (Tadle 4.10),

| Table 4.i0: Ape of Introduction of Semt-a0lld to Chlildreq
by local govermment arae,

N [
Age Seal-sollde firat lJsnce ixnle [kere Ondo o
Introduced 1 1 2 g X
i e
< & mantha jox 211 Jel 451 421
I
4 - & sopthe Wl 41 3 jz 391
3 & soaths n $52 102 231 191
T o1 1ot 1001 jo01 1001 1008
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Sixty-three percent of all the children {140B) in all the five

local government areas commenced {eeding on semi-sclids after four
months of oge. The semi-solids most usually first offered consisted of
home-made gruel of malze {(0gi) olona in B2X of all children while 9%
combined the ogi with milk formula and another 2% combined eggs wlth
the ogd. Seven percent of the children who were offerad gruels, coinigumed
&suel of plontain or caossava (plain) aoe firat semi-solid supplement. These
aemi-golid preparations woere [ad to bablae vften from feeding botclea.

Custnrd sa a gruel wae also introduced to children sowetimes as

alternative to ogl porticularly in Owo aond Ondo local government areas.

llovever, percentage of children that consuned custard, {a‘comncrciol coloured
over,

flavoured com {lour) was olao incldded Ln the figures for ogl.

S others alao ctaimed LO hove introduced fruits particularly
ome D

oranges, paowpaow OT pineapples to chiidren as [lret supplement

depending on the availsple fruit in season. In such cases, they

re hope prepared and ofiten fed from spoon Of mixed with some plain
we o

grucl and fed frca bottle:

4 adult foods were slso introduced to children ae firet
-3

Modiii

1 These {ncluded foad such os pounded yam, yamad. besna and
auppieaoni.

g Vell as cussaVvs (Table 4.12).

bewn dishes &
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Percentage distribution of children by type of firet
eemi-solid introduced by local government area

solid Preparation | ldence lkale lkere Ondo Owo Averago

y X rd X X total
19 16 92 75 " 94 i 82
‘with formula 14 - 8 14 6 4
"w;;h eggs 3 - - 6 - 2
assava/Plantoin 4 24 - s | - 7

'MOTHERS SOURCES OF 1NFORMATION ON CH1LD CARE

all the mothers {nterviewcd and obsarved for this etudy reported

to have rece{ved advice from differont people ranging from fam{ly

nele to frienda (Table 4.13). Fourty-

membets through hoapital peréon

geven percent of the mothers in all the Live local government greas

depend on advice from the hospitale or clinice vhile 302 of anll the

1408 mothers got advice from parenta and inlawe.

FOODS FROM FAAKLY MEAL

AL} motbers reeponded to have used eowe f[oods from the [amily poc
AL} =0

for feading theyr children patcicu1ar1y thoee that had commenced
{QC . o

11° solid adult
Foodg cited by the wothera uvere o
supplemantary feeding,
{ é which fncluded gwaghed bedns. moinmoin, okara, yoms: cOtoyam, amals,
cods vhic

Lsncain pounded ¥&=, lome made bean® dishes ranging
pian ’

rice.
Pupuru,
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Table 4.12: Percentage distribution of Children by type of First
Supplement introduced by local government area.

= Y
1 _1790 of Supplement Idanre | Ikale Ikere : | Ondo Owa
| ogi 61X 632 652 62 68%
1 Ogi with formula LLX - 6X 122 4%
.; Ogi wirh Eggs 2% ~ - 52 -
Pounded Yam 5% X 24 2 5%
Orange/Pineapple, Pavpaw 2% 12 ty 1% 22
Beans and bean dishes 82 3R 82 9z 112
Yoma/Cocoyam 52 5% 10% 22 82
Pupuru/Caseava gruel a7 112 - 4% Y
Plantain gruel 1 9 F m b
Fish 12 AX 1X 12 12
£33¢ 22 1X 1X 22 12
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Table 4.13: Percentage distributlon of Kotheza by Spurce
of Advice on Chlld Peaeding By local goverrmunt

actednp.
= 1 i
‘Souzcaiof '‘Advitae: ldanre 1kqle 1kare Ondo Owo TOTAL |
J o | % lto T |wo L | Wo || 1 | % | wo y |
: = :
Prrents/1nlave 62| 0 1o | 41 | 80 28 | 100 2 76 Jo| 426 )0
Hospltel Btall 91| &% 98 7 | 16) 57 | 168 42| 1M 3} 656 47
]
llusbandse rA Y R LY 18 ry) B 32 8 22 91 147 Lo
Triends 28] 14 il A 2 2] 68 | LY 45 i 142 | 10
' |
Bau othazs _ 1 ¢ 8 2
{{mmitate) == : - | 33 g (AN 1 » 3 ‘
c 252 1408 | LCO
' 101AL —322 .igg.. .iit.{.li"i. -EEE-- -122--.:22--“:.2:'--—-.- -1-22- nunﬂv.lil-l.--.-
|
'
fcos maphed beana to molrmoln vae the accond mawt isportant [eaily eeel
i offered to childruo folloved by disbee ol yazs and cocoyams. Flsh snd ejpe

the eoutces of anlmal proteins favourad by mothers for thalr children.
vere

Foode {rom [amlly eeele {od 10 childten vere elther fed vith heod vhile
.

j~00l1d o) Liquide vace fed by bottle. bGpoon sad cup feeding vae not
soni-

ommon practice Feddlng practicee vere uwisilar for sll the froup
st n .

atudled lireppective of local gavermment ol dosicils,

Nothece concepta of {oode vhicl vee "good snd eppropriate™ and

ton are se follovel
wooy good” and undasirable for alch childteon
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| “Good Foodse" i "Bot Good Foods"

il

| Ptp and plain gruels ‘ Boby milk

- Herbs nnd Native tooe Beans and boan dishes
Sugor/glucose water All solid foods in gencral
Joliof rice (Poundod yom, oba, rmclo etc)
Egge Rica, Cocoynm, Yom
Breaat mllk Heat
Steamed foods All fcied foode
Seavoned foode {epiced)

Generally, moet of the mothcre agraod thaot there woro foods moant

for eick children and those to bLe avoided. However, beyond this
egreomont, mothers perception of foods good for nick children varled
not only along Local govornmant areas but aleo among indivldual mothera
in the asma loco! government nrea. Similarly, mothore rcasona for

the dichotowy slso variod. Notable among ressons given for the not
good fcody included dlfffculc to digost, couses/gives worms and contaty
BALy chymicals wbile those ¢onfiderod good vero believed to help child
$:o¢ and recover from ilinace. Table A.14 ehov the relstive yyporcance

difecent foodg [row the famlly pot in feeding weaning ago children i

3 1 al Iﬂ':ﬂiﬂt Arcas.
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Table 4.14t fymber ond Fercentage of Children that vere
"~ Consuming d{Cferent fewlly [oode by local
governaent area

"ldware lkale 1kene Ond Ov
fomlly Food L iy 9 TOTAL
iy Mo | 2 [ Mo | 2 Jwo | 2 | d | 2] nef 2 | n X

Boen & Boan Jlsliee 65 Jz 20 8 71 | 22 170 | 43 95 | 18 §2? 10
Yen/Cocoyen 37 {10 | 2 |13 |soof3s | e | nafz0 | 282 | 20

lyan (pouniled yenm) 1T |18 il d ni|a 40|10 45110 220 16

Pupuru!!ba 6 0 )? 29 = - 76 | 19 - - 169 Il2
Plantain dlehen 8 4 6) bl - - -] - -1 - | 5
' Tiah sl o el | nY a] s |{ws]| 16]s

Eage 16 8 3 ) il 4 40| IO 10| 4 8s 6

D1ET ULISTORY

Apalyele of the date collecied cn the diat for chitdren baced

| on the etzoctured dlet hlstory shaets atioved aiallacity in all the
[lva local govertment arcaa studied. Alacat all the foode mentfoned

vece hows prapated uith Che sxception of ecwe Pucchaned tesdy msde,

to coneune {ooda. local food vendore vere

- —

Even for wowe ol the cesdy

rescasfble for their peepacation and distzlbdbutlon,

Conswoption of casesva bassd dieliea vere delayed in Cour of the

e

five fccal goveromsat atsan vith Thals local goverrment ares commencing

cassevée diabh conewption se fruel (roce an average ol [our mouthe,
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Tabla 4.15: Mean Agoa #Dle diffezent Supplesentary
N foods were Introduced to Children ln Ondo Stata

118 © HEAN ACR * 5.D .Ne FOOD ITEA MEAN AGE = S.D '
{Hoothe) {Mcothe)
6,54 ¢ 2,55 18 | Ploespples 5.59 ¢ .4.17
bl Haize 6.57 : 1.l 19 Pevpaw .37 ¢ 39
J Guioaa cora 6.09 &+ 7.47 10 | Moogo 17.17 = 11.57
1 4 Bread 9.96 ¢ J.)9 2l Oranges : §.93 2 .20
5| Beana 5.8 ¢ 2.26 22 Okro 5,91 &+ 2.84
6 Geoundnute 8.42 & 13.5) 23 Asaranthua 9.0 ¢ 6.20
? Soyabcana 5.27 ¢ 2.%5 | 2 Tomagoss .81 £ 35.93
8 locust boaos 12,60 t 5.85 25 | Onions 1.6 2 3.6)
9 | Xelon 6.01 ¢ 2.48 % | Feppers B.1¢ & 3.8l
10 Cameave 12.58 ¢ 5.8% 27 Red Palm oil 7.7 &t 4.00
i1 Yeus 9,29 &1 4.3 r! ] Vegatable oll .0 = &
12 Cacoyan 9.29 & %15 29 Macgarine 5,50 2 S,
1} | Swveet Totstoes 0.4 ¢ ).33 10 | Tea 6.00 ¢ 2.98
T Plactain 1.6} = §5.J9 3 Cocoa dJrink 7.42 ¢+ 3.4)
19 | Banana 8.60 ¢t .5} N ::::::::cd - ; e
| 8 | g [1.86 ¢ 7.54 1 ;::ii Juice ok
17 ¥ilah 6.72 t .07 N Sugar .00 2 1.44
snell 16,67 ¢t 7.05 35.| Saccharine 4.3 *  |.5A
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Similarly, plantain gruel was important in only Ikale local governament
area. Table 4.15 ehow the mean commencement age for feeding various
foode. Foods like fruite (orange and pineapples) were introduced to
children aos early ae one month of age. Foode commenced at two monthe
ranged {rom guinea corn or malize gruels, tea and okro soup. Foods such

ae rice, beans snd bean dishes soyabeana:. £ieh, powpaw, vegetables

vegetable oile, margarine, eugar and spices were intraduced co children

at three monthe of age .

INFORMAL INTERVIZW AND COMMUNITY PARTICIPATORY OBSERVATION RESYLIS:

Market and Food Stores:-

Table 4.16 below show tho disetribution of food mrrkete avcilabla

in the two selccted towne per local goverament area,

Tablo 4,16: Food Market diatribution by local governmant
area {(eelected centres)

Name of local Govornwent ok Uead::E:::rzf £°qd ma;::;i ol
AN Il {1danra) l (Atoain)
N I (Okitipupa) " 1 {(Ode-Aye)
| o 2 (Ikere) l (Inlo)
jLI Ondo S (Obun-Ondo) | (Oboto)
' 3 (Owvo) I 1 (Ipela)
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The markets in the local government headquarters are opened for
bustness in most cases daily. However, 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. yarkete in
the local government headquarters particularly the ®main markets have
many food stolls while those in the rural communities have between

twelve to slxty~two food atalls.

The types, class, variety and number of available foods in the
tural areas of the five local government areas are less diverse and
vatiod when compared to those avallable in the local government hepd-

quartara., Table 4.17 show the aummary of avallable foods in the
five local government orcos by Food clasa.

COMMUNITY WORKERS RESPONSES. ATIITUDES AND 8ELIEFS ON Cii11.DFEEDING

Pourty-three fcmales and acven moles wvere enliated 88 regourcq

petgons to provide additional Information on child feeding. The flfty
tondonly aclected people werc part of the compunity wotkers found in
the five local govornment aress. they consisted of hoapital/cliafica/

digpensary staff, troditional blvth attendants and coemunity medicine

pon /women thot sell herbs and toota ((ys alagbo-owo/Baba abiye).
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Table 4.17: Swumssry of Available Food Items in the Five
Local Goverument Areas by class of Food.

ECOD CLASS FOOD ITEMS
Vegetable Ptotein Sources Groundnuta, Cospeas, Melon, Soya
T - beans, Locus beans vegetables,
Leafy vegetables Tete {Amsranthus condatus), Soko

(Celoaia argentia)., Ewuro (Vernomia
anygdalina), Elegede (Curcubita
pepa), llafOkro (Abelwoachus
esculenta), Iroko (Teifairia
occidentalis), Ewedu (Cocchorus
olitorius}, Aounututu, lgbagba and
Ebola.

Animal Protein 8ee§~ sutton fish, Pork, Eggs
Sources Fowl, Rabbit, Snuils, Comos

Available milk types Carnation, Peak, Carnco, Coast, Nido
Thrae Crown.

Yams, Gari, Pupucu, Cassava [lour
Yao {lour, Rica, Plantain, Cocoyam,
Swaot Potato, Maoize, Cuinoa Corn,
Droad, Fufu.

Energy Rich Foods

Oranges, Pineapplea, Guava, Caahcw,

Fetire Mangoes, Banana, Tangerino, Pear,
Limo, Applos Lemon.
Cocoa drinks, Pala wine, Ribeno,
Yeverages

Frult Squashes, Lipton Tem. Soft
drinka, Agadagidf, Burukutu.

Similac with iron, S.M.A., NAN,
Sfmilac with Corecal, Babena, Cerelae
Nutrond.

Coamercial Baby Foods
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The three classes of community workers held similar views on the types
of foods for children 0 - 36 months. They all agreed that boiled‘
veter and glucoee water are the [irst feed for neonates while the
traditional birth attendonte ond community medicine men/women 01so
beiieved that speciel boiled herbs are oleo good and cesontial.
Hospitnl etaf[ believed end recommended that baby milk {commoréiel)
should be given to iufents along with broocetmilk ae early oe poseible
and often they start [rom the hoepitol.

The peirception of the reeourco persons tc giving other foods to
bobies differ {rom one locel government to the other, Hoepital staff
r Intervieved ln the ffve local government oreas edvice introductlon of
other foode relatively earlfer ranging [rom L - 2 months while the other
community workers believed that this could be delayed till.beyond nine
wonths.

In reeponge to how bebies orc fed: force feeding and bottle feading
were methods of choice vhen not breostfeeding. Hospitel staff zentioned
cup end epoon feading, mothere raraly prictice cup end epoon Eeedsng
which tha hospltel workers never even teoch the motbers ac post or
ante-nstol vieits. Infante gruels are oflten prepered once dedly

end stoced in filsske vhile sothere who cannot g(ford -flggk Upd covereod

plastic contalners. food storeSe containore and etore in the rurdl grees

diflecent from thoss in urben sreas or locel govermment heed-

are quite

Pridges #fe availeble in sone homes in the urben gress byt
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'f%;éiy used for etorage of babies foodé& which they belief must be

kept warnm.

Gruels of maizc, guinca corn, caoeeava or plontoin ore believed

to be special rraditional infant [oods though JOX of the resource
persons believed that there are no troditionnl foode for infancs.
Petwulled cooked cowpoaa snd mnshed beana are foode considered to be
{nfant specinl food in all the five local Kovernment oresa while in
addition to this, mashed plontain le considered impocrtant in Tkole local
govornment orea.

It is 8 customary practice that mothers cook ot loost thrae timoe
daily for the family however, o sfgnificant proportioa of mothers obaerved
cook twice or ance dailly whilc some etill cook four or five times daily.
Fuel for cooking in all tho flve Jocal government nreas are fire wood
and keroaine with o vary 6mall propartios, 52 ueing bute-gaa for
cooking. Mogt Lothera. 753 in che local goverument hegedquartarg caly
on kerogine whils thoao in the other areso relied on both firewpod gnd
keroaine. Ia Ordo town and in Ode-Aye 6av duet stoves vere found

pacticularly with nothers that live around tho sav willa.

Ail the tesource peraons believed that most of the wothera work

outside thelr homes. In their @esemsmant, over 75X of the wothers are

evod tO work outalde their homse In all the five ]ocal ROVermmgnt

Fucthar to lbl‘. 8f.ﬂdntbﬂf. and nannlee ars hPortant child
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-cﬁféﬁilvets when these mothers go out to work. In Ondo town in
particular, nannies home arc organiscd in such manners eimilar to daycare
cenlres where mothers take their children to be caored for for by old
ladies till their return. However, it ise not uncommon to find wmothers
take their young children along with them stropped to their bock ta their

vork places outeide the homo.

COMMONLY CONSUMED TRADITIONAL WEANING FOODS:

The traditional foode commonly convumod by infante and children
in the five local povernment aroas etudiod cco prescnted in tho toblo

beiow (Table 4.18).

Table &4.{8: Susmacy of comdonly coneumed tradftional weaning
foods in the fivc local government areas of Ondo

State

FOOD CLASS FOOD ITEMS

Naoiza pap, plactoin grucl, casesva
gruel, poundcd yao, cooked yam,
¢cooked cocoyam, awals (yas flour),
pupuru, (casssva meal ball),
cooked rice and bread

Maln courcae of
Cacthohydrate

Mashed baans. cooked dehulled bdeane,
::::.::r;°°' of cooked [ish, cookad wmoat, bolled eggs
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The results of the chemical analysis of the semples of commonly
consumed trnditionnl weening (oods collected are presented in tablo
4.19. The energy value of the traditionnl weaning foodc ranged from
36 kcal/100gm cdible portion of cassavn gruel with the least encrgy
density to 257 kcal/100gm edible portion of brcod. The moisture
content of modlfied adult foods usod for weaning wore high ronglng from
662 moisture of mnahed dehulled beana to 90X of cassava gruel. The
foods were generaljy low 1n fot ranging [rom 0.05gm/100gm edible
portion of casmava gruel to 0.53gm/100gm odlbla portion of mashed

besng (Table 4.19).

EVALUATION OF FORMULATED AND PREPARED WEANIRG D1ETS/MIXTURES:

The results of the chemical analyals of asmplea of the compounded
ard prepaced propoaed weaning mixtercs are presented in Tablee .20
and 4.21 below. Table 4.20 show the proximete cosposition of the

compounded vecaoing ®ixtures on dry mattor baeis vhile Table & 21 ghow

tbe proximste cozpoeitior of the compounded proposed veasning dicts

englysed ca wet aedible ready to coneuma baais. Tho energy velue of the

diete ranged {row 347 kcal to 354 kcal/100gm dry matter bssie vhile their

peoteis cootent renged betveen 8.80gm and [2.40g8 dry matter beats.

Similacly, the crude fat content ¢«f the diate rengad from 10.B6gw to

24.01lgn/100gw dry ®atter baeis.
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acaee of Ondo State,

Table 4.19: proxtmate Coupositian of tceditlonal veaning foods
coomonly consused in the [lve local govatnment

Bread

FOOD 17EM lOOﬁt‘KdIblo PQrL!on :
1 Moleture Ennvgy {Kesl) T Protaln 1 Fet
Male® pap 8).0 ¢ . 0.al 64.88 ¢ 0. 16 1.39 £ 0.17 0.63 2 0,01
Plentaln gruel 89.76 ¢ 0.10 39.04 ¢ 0.10 0.2) 2 0.0 0.06 2+ O
Cassava Rtuel 90.10 1 0.)2 35.680 ¢ 0.1} 0.15 ¢ 0.1l 00520
Cooked Yyam 64.87 2 0.22 | 135.00 2 0.4 1.2) 2 0,30 0.11 ¢ 0.0l
Tounded yam 20.%0 & 0.24 | 112,04 ¢ 0.22 1.00 2 0.}6 0.12 2 0.01
Ratlied beeny 70.10 2 0.16 1)4.65 ¢t 0.30 5.81 £ 0.8) 0.53 2 0.010
Haahad defiuilad beans 66,20 4 0.10 | J3i.71 2 0.21 8.16 ¢ 0,68 9.71 ¢ 0,04
Eba 72.56 2 0.18 | 101.26 1 0.17 0.44 10.16 %12 2 0.0)
Pupury 70.30 1 0.)s | 109.86 * 0.40 0.47 2 0.50 0.13 2 0.002
Amals 77.57 ¢ 0.26 89.30 ¢ 0.22 0.89 ¢ 0.l6 0.10 ¢ 0.002
Boiled cocoyas 70.21 & 0.7 54.29 2 0.19 1.6) ¢ 0.)8 1.6) ¢ 0.20
Boiled tice 69.12 £ 0.V7 121.62 ¢ 0.20 2.50 ¢ 0.50 0.2] 2 0.02
Bolled {led 59,85 * 0.89 | 1177.50 2 0.6 | 19.62 £0.8) 10.38 ¢ 0.0l
' 3042¢d beef 66.96 ¢ 0,70 | 212,32 2 0.27 | 22.93 2 0.45 8.4% 2 0,30
Boiled eldn 76,89 ¢ 0.14 | 162.04 £ 0,18 | 11.93 £0.32 9.7) ¢ 0.62
36.20 £+ G.22 236.64 2 0.)? 7.9 ¢t 0.13 .22 2 0.1
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position of Compounded Weanir
.Dlell 100gm Dry Msccer Basls.

1;€]"1Qongbtii(on of tho diec z Eper Crude Crude
il Mixture Moisture (Kcal) Proteic (g) fnt_fq%__
F Tﬂ"_'.m 1 Maize, Covpea, Tete, o1l 77.29 354 12,24 12.-59
Malze, Groundnut, Tete, ofl 78.43 349 11.88 16.65
184 YSAD Maize, Soya, Tete, oil 75.43 347 11.11 13.89
1v CCAD Cassava, Covpea, Tete, o1l 76.86 352 12.40 11.07
v CGAD Casamsva, Groundnut, Tete, oil 78 .00 348 1).38 16.87
1 CSAD Caasava, Soya, Tete, o1l 77.00 350 10.91 13.04
'3 &¢ PCAD Elanrain, c¢ovpea, Tete, o1l 76 .50 350 11.81 11.13
1984 PGAD Plantain, Croundnut, Tete, o1l 81.00 348 11.45 24 .01
X PSAD Plantain, Soya, Tcte, oil 76.43 348 10.16 13.34
X RCAD Rice, Covpea, Tere oil 80.00 349 9.83 10.86
I RCAD Rice, Groucdanur, Tete., o1l 75.29 349 10.42 18.29
) S & ¢ RSAD Rice, Soya, Tete, o1l 81.10 351 8.80 11.73

Teta (Aaarsnthua C.uda:gg)
011 (red palm o%l)

Malze {(pajre peal)

Soya (Soya beens)
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Table 4.21: Proximate composition of Compounded
Weaning Mixturea on Wet (ready to
consume) poreion. (100gm portion)

© DIET DIET 2 ENERGY T,. - {8) AT (3)Aﬁ

NO CODE MOIST({IRE (KCAL) PROTEIN ||
I MCAO 17.29 101.14 3.50 3.60 |

11 MGAO 78.4) 99.71 J.39 4.76

11t MSAO 715.4) 99.14 i.ng 3.97

v CCAO 76.86 100.57 J.54 3.16

v CGAO 78.00 99.4) 3.2) 4.82

V1 CSAD 17.00 100.00 J.12 .13

VI PCAO 76.50 106.00 3.57 .18

VIII PGAD 81.00 99.4) 3.27 6.86

IX PSAO 76.49 99.4) 2.90 J.81

X RCAO 80,00 89.71 2.81 J. 10

o AGAD 75,29 95.71 2.98 5.2)

X11 RSAO 81.10 100,29 2.51 335

Protein Juality Evaluatjon of the Selected Dletg:

Five quality actributos of the protein content of the efght
ve

locted veanin8 diets vore apgesocd and presented in Tadle 4.22,
selecte n

d protein eff{icioncy ratio (€ - PER} of the diots varied

The correcte
cagpava, Broundnute, sparénthve {(tete) and paim

com 2,15 for CGAO {
2.40 for RGAO {rice, roundnuty, amaraftiuy and pajm

{1 mlxtuvre) to

J’lltUtll).
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Table 4.22: Procein Euality_ parsameters of che scleccted eight experimenral wveaning diects.
PuxturzL - T - ‘
Code PER . C - PER NPR NPU ™ | BY
McAO | 2.56 + 0.28 x2.38 + 0.13 | 3.63 £ 0.38 | #78,08 + 3.55 | 88.92 = 3.71 87.89 * 2.26
1v CCAQ 2.43 + 0.27 2.26 s 0.12 | 3.44 £ 0.60 73.10 + 2.28 | B89.08 = 2.56 | :B1.66 = z:ix .
X CGAQ 2.27 = 0.44 2.11 £ 0.18 | 3.32 200.77 72.81 = 3,19 | 88.41 = 1.82 81.98 = 2.35
Vi CSAQ 2.38 = 0.40 2.21 ¢ o..u 3.39 = 0.32 74.14 2 3,26 89.85 = 2.28 82.51 = 3.5} I
Vi1 PCAQ 2.45 + 0.33 2.28 = 0.20 | 3.40 * 0.37 | 73.58 = 2.47 | 82.58 = 2.85 88.91 = 2.15
Vit PGAO 2.33 » 0.19 2.17.+ 0.12 | 3.35 2 0.5l 71.96 = 3.31 | B81.37 = 1.44 87.43 £ 2.56
X PSAQO 2.54 * 0.25 *x2.36 = 0.08 3.60 2 0.34 74 .43 = 2,15 83.62 = 2.42 89.00 = 2.89
XL ReA0 | 2.58 s 0.39 |#%2.40 + 0.14 | 3.6520:22 |#%86.24 >3.18 | 99.18 = 3.72 | 90.56 = 3.10
Casein i sl e 3.89 £ 0.45 | 91.68x 3,69 | 95.61 « 3.15 | 96.88 = 1.98

P
ER (Protetn efficiency ractio) ¢ - PER (corrected e 1n cfficieacy ratio) NPR (pet protein racio)

WPY (mec protetn yes1ization) 7o (crue digescibHeT) BY (biological yarye).

&
Etatiscally significant (P < 0.05)
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Adapted Lammond's sensory evaluation

2 > Excellenc, 4 - very good, 3 - good

2 — Poor and 1 - veyry poor.
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0.65 | 3.9 2 0.28%
2.820.48 | 2.8 * 0.44 Beany ? 3.7 20.42 | 3.320.7
2.8 20.74 | 3.2 =0.8+ | Bland ’ R = 0-65.) 3 J0SaEa
2.7+ 0.48 | 2.8 +0.38 | Bland 7 INY’ = 04851 RIS
2.7 2 0.48 2.7 = 0.46 Beany 8 = 0.51 3.8 = 0.44
N g o ST e - 10 3:4 * 0.50 3.8 £0.38
3.0 + 0,92 Al e . 3.6 * 0.49 | 4.2 = 0.70
3.5 £ 0.51%» | 3.5+ 0.72¢ | Good 10 J.i‘a *0.44 | 4.3 2_0.64
= L
* statigcically significant P £ 0.05
ScoTyng: sathod (1982)



i'_v "ﬁ.-r tilization

_I- 1c inca _4;' nuts, amaranthus end pslm oil :

6.24 of RCAO, Similarly the true digestibility (TD) valuce
37 of PGAO to 90.18 of RCAO.

atical onalysis of protein quality attributee of the mixtures

2 in CGAO to

values tanged

(N

h v ‘thot the PER, NPV, TD and BV values were atatistically gignificantly
]__ .
di s erent (P < 0.05) and vary oe the dicte/mixture under test.
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SENSORY_EVALUATION Of SELECTED FORMULATED AND PREPARED WEANING

The mean gcore responses of the taste pacelist were calculated
for appearance/colour, taste, flavour, mouthfeel and consjstency of
the selected efght weanlng mixtures compounded nnd prepared (Tatle
4.23). All the diets evnluated were coloured ranging f{rom the creom
coblour of CGAQ and PCAO to dork groon colour of CCAO. 3jmilarly, the
m€an gcore value for colout ronged from 2.3 in: HGAO to 3.5 in RCAQ.
The mean responses for the taste of the diets were gtatistically
8i8n4if [cant {rom each other zanging from 2.; Lor PCAO to 3.5 of RGAQ
(® < 0.05) Table 4.23, The congistency ond the¢ mouthfeel of the different
dicta cvpluatcd wvere judged acceptable, good and very good with acoro
ranging from 3.4 in PCAO to 3.8 of RGAO.

Statistical onnlyeia of the sensory evaluation regponses ghoyed
that thece were statistical significant differences (P < 0.05) in the
colour of the piepared compounded dieta por;icularly betveon the roaize
baaed and 4o rice based diets ond between the plantain pased and t)e

rice baced diets. The panelista rcaponses to assessment of the prepared

dic®s conglgtoncy ghowed that the obaerved differcnces in the moon

98Seqsment scoree wore statistically eignificently different frqg Al

another (P ¢ 0.05).

Readings of tRe Adam's consistometor for the different dicts

orcelate highly vith the ropponaes of the judges (pmnaliste).
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CHAPTER FIVE

DISCUSSIONS

i, i
80C10-ECONOMIC CHARACTKRISTICS OF THE STUDY GROUP

This survey reports on the weaning pattern snd the conatrainte
or c3ﬁ&1clon1ng factore that influence the choice of weaning f[oods
in the gelected local government arcae of Ondo State. Thig investigation
{e unique in the gpread of the study area and the number of pcople
atudied when compared to similar studiee aimed at documenting weaning

Practices in di{fferent parte of Nigeria [Nnnnyelugo: 1985; Kaziml et gl

1979; cherdan 1981; Akinyele et al 1987]. The orddy was act out sith
the belief chat the local governaent headgquartere wero sufficiantly
urbanized to qualify as urban srens. The result however cevenled chat
811 the atudied sjrca are rurs: in conformily with the atandard gnitey
Nactone declarstion and definition (Uniced Nations, 1969). Urban
Centreg are define¢ in torms of Population aize, at lcaat 20,000
People and occupecion, non-agricultural [U.N, 1969%.

In three of the jocal government aceos, (ldanre, lkale gand Owo)
®0ra than haif of the (atheca 563, 561 and 34X reapectively yere farmery
bY gzeupacion. Reaulta aimilar Co this bod only boon raported for atud{eg
Coudiucted in rural population whare (arminB har the pride og place a4
the prise occupation [Nnanyelugos 1985, Axtrmokun, 1988]. The s
-;!;cduc:llon.i attainmont, occupaticn ond ifcowe as determingnry of
{o-aconomic status has been (aifly criticized as unsaciefactory o,

aconomic: clasalfication fn the Higerlan aftuation {ogunlade, 19231,
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The thrust of the criticism is the absence of soclo-economic classification
{n Nigeria &long such lines. It {8 not uncommon now to find rotirod

senior military personnels and civl] servants clajming ro be formers.
iowever, inspite of its apparent short-comings, this criterja are the

best ayvailable touls to ciassify proplo into socio-economic classes.

The study population had a higher lovol of educatlonal cttafnment

then reported for most rura} partd of Nlgoria [Omotols et al 1985;
Nhnnyclugg: 1985 and Akinmokun, 1988].;:The high leVel of the literacy in el
8tudy areng {Table 4.4) are mainly dua to the high social value placed

on education and the large nupber of sthools in the ares. Furthecuore,
Bajority of the respondento wore born during the period of froe yniversgl

Primary education echeme of the old Vceter™ reglondl government and post

Parents took advontage of the achemo to eend their children to echoo),
Petty trading and food vending Wefe the main occupstiong ¢f the

@others. Farping voe significantly different in Ikale locel government

area caagared to other local government arcoe Yhore it was the asjor

PCa-occupation of the mothers {Tobla 4.3). Cultural voluece oud the

lover lovel of educational attalnment of tha women are poeaible

explangtions for the high percontage of womon farmera in lkale loca]

Tha aigniflcant propoftion of womea engaged in trading
goverpment acea-

rg'.p-ltl tha tural naturce of the SCUdY aettlni are indicative of th.
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zgonomic pressure on the families parcicularly mothers to look [or

additional eoutces of money to supplemeot the families income.
Inlrastructural faciljties such as proper housing, water and

vaete disposal ore poor in the studied area. Sixty-one percent of the

population sample depended on well ond rain for domestic water requirement.

| . The wgter gituation vill definitely be worse during the dry seasons

when most of the ahiallow wells will be dry and no raine thue forcing them

Lo resort to other unorthodox sourcce of water. The }kalos depend

Oft atream nnd rain watey mainly for domestic wae, (Table 4.4). The

population dependence on bush/etrcan for disposal of human waste runs

along the line of ovallability of water. In the relatively planned

local government headquarters, pit 3atrinra vero tho rule rather than

€Xception in houses where toilet faciliclas were avatloble, The

Befleral ganitary enviroumant of thu atudy acea was poor, |uge heaps

| of refuge vere obcarved in open sites pérticvlarly around the nor ketg

in locgl govarnmant headguertera.

RPZCORD OF Bifill:

e —

Anclyeis of where the childcen vere delivared ehowod that wost

€ ‘the children, 76% vuTe doliverod in hospictel® or maternity centres,

This obgervation showe a high patroneBe of hospitels and health centreq

in the study ares, The high literacy cfate obeerved could be responstb)ge

for the mothers appractntlon nf Che icherent cdvantlgal of giving birth
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to ﬁh’l‘dl‘én in hospitals or designated maternity centres. Furthermore,
#11 the studied sites have at least a hospital or primary health centre
maintained by the local government thus making health facillties more

readlly available and aoccessible to the people.

INFANT PEEDING PRACTICES

Infant feoding practice {n tho nreas studied chowed that breastioeding
was the accoptod normal way of infant [oeding eas ahown in table #.5. The
proportion of infsnts on breast at about nine months was very high and ig
@uch higher chon figures reported in aimflar studies carried out in

Annmbra gcate of Nigoria {Nnsnyelugo, !983).

Brcoastfaoding practice wos tradicions) and bssed on damand feeding
Yacthar chan scheduledfeoding (Table 4.6). Tho long duration of breagt.
Eeeding which vas up to children's socond birchday for some babieg 1n cho
five Jocal govermmant arees woro Probably duo to tho naturo of mothearsg
occupsc {on chat allowed ihEants to ba carried along with chelr mothers ¢o
placee of work oucaide cha homa. Other explanstions are che traditippng ]
Sethod nf hregatfeading and che trodition®l rurll nature of ghe acudy
8re®s. The other poasible condicloning influences are the jowgred
i0€luence of urbsp contres, marketing ayetem, the f{veday narkeeing
8YACen, acorca and expanaive bresat=ilk. Bubstitute es yeil:

a8 rurgl

povarty. [fospitae of the cropsa sectlonsl nature ol chis study, analyais
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of infant feedfng methodse by age revealed that only 11% of all childcen
oged less thaon seven months had completely been wesned while only 23X
of children less than ten months had been weaned completely off the
bredat {(Teble 4.7). There appeared to be similarity i{n the obeerved
ttends in chree of the fivo loca]l government areas studied. The three
local government areas, ldonre, lkars and lkele, have similar gocial 1ife
8od sre relat{vely more tural with no eingle induetty apert [rom cottage
agritultural besed industries. The othet two local government greas,
Ondo and gwo local goveryment ateds Are relatfvely more cosmopolitan y(eh
Wothers being more mobile. Tho relative profortion of full hougewives
mothere from thie two local governmeat aTrooa were lowest when compared to
the other three local goverarent nreas.

Hothera reasons for stoppage ol bresstfeeding rheir thildren
¥hen they eventually stopped were different from one locel goverament
ores to another (Teble 4.8}. Thirty-two percent of all wothers believed

thet the child's age was the prime coneideration while other nultiple

reaBobs werg 6dduced for 8tOppage of breastfeoding. Such reeeons include;
mothe: 's employment, child's refueol to suck at the bresst and fanfly

ceeditions]l practice. Frevious stidlae to doculient mothers reggona

fotr groppsge of bresstfeeding shovwed that another pregnancy by che

socthers vas the mosc important inguler and common reason [gsuhor,
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1556; Guthrie et al, 19580]. The non signfitance of maternal
;ﬁployment ae a factor in etoppage of breestfeeding ie a furtiher
testimony to the type of occupation svailable to mothers of the study
area. Furthermore, the non eignificance of ressone such as Linadequate
milk gupply and milk drying up also show lactntional success in che
study greas. Chlld's abllity to cat ndult foods un-modified bafore

etoppage of breascfeeding lias the additionnl advantago ¢f the chiild'e

benefiting from cthe protein contribution from breaBtmilk which has

been shown to be adequate to meet protoin needs of the child up to
| twelve months {MLaren 1974; Alods ot al'1975] provided the child
Was free from infection and other dabilitating discaees that could
increase protein requirement.

| SUPPLEMENTARY FPEEDING PRACTICS

Supplemencary fceding with modified adult €oode or semi-~aoiida

Comzenced in moar of the children.(ﬁn of total) after four wonths,

Hovever, the yesg 37 of the children had comsenced eupplementarfon

before four monthe (Table 4.10).

ihsze were no eignificant differonces (P < 0.05) berveen the

Pypfartion of children thet hed commenced aupplomentary feeding before

the age of four sonths in 811 the five local goverumeot aress gtudlied,

The first semi-solid aupplement offered to thildren vas mainly plaip

ol of saige (0gy) (Tabla 4.48). Tho nature of the firat supplement,
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e of commencement & R Il od of £ I supplement

WLy 1, : .l't desirzble re-?‘aﬁl_& when ono considor

lil_

- e poor %snlhw !ﬁudtloh of the study areas.
h-hl-é_hood diarrhoea wera common occurences moatly nttributagble

Bottle feeding {n iteclf ia undoairable because of its

-1 i 1 Im;
L | & "
R '.r- on Erenat‘feedlng and when this ia practiced in uneanltory

vironment with doubrful water aourco It makos bottle {eeding more
ﬁhgero.ua for the chlld. The typo of firet suppleaant obeerved lIn
~ this atudy {s slmllnr co those observed in other simllar studies

carried out {n other parta of Nigeria |Geuhor, 1980; Kazimi e et al,

‘1979‘& Cherian, 1981; Oke, 1967 and Uotola ¢t ol 1985). Thla observation.

| ahova that childfeceding haa not been influenced by education. Thergq were

u}'e\!err, changeg {n che observed types of modifled adult fooda given

: to infants in Ikale Jocal government arce 809d omonB a small Pfoporeion

Of infante fn the adfoinlng local governdent aread. Porridges of

8 or plantain ave offored to lnfsnte in place of melize gyyel,

-f’tictﬂt.‘e was also obeerved among some mothers [rom Ondo and
L rPras
ldanco k"“l goverament areas which sharee boundarles with 1kale joca}

Jov #.dﬁlt eroe. Ihie obpervad practice in Oddo and jdanre local

~ d: B Stees tould efther bo due to mlgcant Ikales in thte local

nt areas vhe have not lost their culturel hebite [De-Garine, 19621}
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the acceptance of lkales food habite by their neighbours (lathaa,

I‘ﬂ’?}a lkale local government area has part of its land mass forming

part of the coast line of Nigeria which agriculturally suppotrts the
propagation of plantain and paim trees. The subelstenoe nature of
agricultural production of the natives mskes the production of plantain
and cgesava the staple crops produced in thie area. Furthemmore,

the ecology of this area also supports praduction of cassavs, plantain

ond yams,

Food consumptiosn 1s strongly influenced in traditional societies

by complex soclo-cultural factors that affect €ood behaviour. Some

foods are cylturally more highly prired than others aud when auch highly

Prized foods are roota and tubers &3 lo the case ol our etudy areas

vwheré ynme, cnapava ond plentein are the main staple, the young child

is pound co be at a dieadvantage due to the small atomach capacity

and chg bulky nptur® ol roots and tubera vith lov nutriocte denglty

Particulacrly that of proteins. The chonge 1in etaple focd from yam

to casnova gs notlced in ondo local goverh®ent area ie malnly due to

decline in golo of yams, lncrecasad familiarity wkth cassava and {ts

Popuiar oducts D8 well np the low lobour requirement {or casgava
p pr

propogation. The ghigte from food crop production to cocoa caeh

(¢t in food 1
Cro tosn the observed ahl ptopley fin
opplng partly further exp

BOV.rmm'\t areas. Theae observatlonn yure almilar

0 and l¢anre local

of other workors vhere chanRes werle obsurved in typee

o obgervations

plos [1.ipton 1977 ond Filch World Food Survey, 1983].
on .
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The imporctance of Yams, pounded yam, beans and bean dishes for
veaning have been similarly reported in other studies in other parts of
Nigeria [Kazimi et al 1979; Osuhor 1980; Cherian 1961 and Akinyele et al
1967). The studies of Nnanyelugo (1985) in Anombra state of Nigeria

did not observe beans and bean dishes as important veaning foods.
Hovever, che general conclusion dravn from other etudies carried out in
India, Ramanchandra (1967), Tunisia, Ahmed (198?) and Eurppe, Ballabriga
et el (1987) {s that tradictional veaning foods crc lnrgely tailored
along gyailable foods and this was also obseTved in this study.

HOTUERS SOURCES OF IRFORHATLON ON GULIDGARE

The observed significant Influence of hospital personnel on mothers
On childfeoding is not unexpecced becauSe of the proximity of hospitgl
8ervices to the population group snd the relacively high educationg)
attainpent of the mothere @tudiod.

Similar obgervations have been reportad as one of the advantageg

of vomen educatlion §.c. abilicy to utilise health facilicica |Foyndeg

et al 1962 and Ogotola 1990). The tradicional natore of the grudy

arcoe explains cthe jgportance of the influonce of parents and {pn-lave

who are readfly oveileble to offor support aod essistanca in child

tearing.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



124,

The infiuence of hospital pecsonnel cannot be said to have
influenced the morhers positively partly due to the ignorance of
hospital personnel of desirable pattern end practice or and methers
inability to follow instructions and advice.

Assessment of the nutritional education knowledge of nureecs and
widvives sampled in this study ohowed that most of them were jgnorant
of desirable childfeeding practice within the context of the
environment of the mothets.

Mothers concept of *good" foods and “not gocd" foods for the
8ick children 4id not ceveal differences in all the fivo local
government aresg. Ilowevcr, the result revealed that rich gources of

PXotein were classified ss "not good' for sick children and ghould

therefore be avoided., Teboos or beliefs euch os withholding golide a¢

the gifghtest sign of diarrhoca have tho potential effect of precipicating

frotein - energy moinurrition in poorly grovwn childron as ghown by

E studies in Punjsb [Taylor et al, 1976).
: DIET MISTORY

Anolyeip of ¢ho diet history of the areas studfed ghoueq
Slmidarity {n trends thus tho dota wore pooled together ¢o exprsaq .
eingle c¢end for tho aresa. Pruic Juicos, orangoe nnd pinoapplos
Were the earljiese food (orms Eivon to children at obout 4 . %onthe

Of the infante ages sport [rod bronagmilk subatitute and ocher

L!Peratione euch as harba end native Cen, Deaus and bean dighes
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vere fgbdb glven next and were introduced at about the mean age of
5.48 months (Table 4.15). Soyabeans aleo featured in children's

diet at the mean age of 5.27 monthe. The early introduction of soya
beane at a relatively early age could be due to the intensive nature
of UNICEF promotional programme of soyabeons for children oe parr of
the household food security cropse. Cereola lLike rice, waize and
Buinea corn dighes were introduced at tho meon oge of obout 6.54 =
6.89 monthe. Fish wae the first food of animal or!gin given to
children inctroduced at a mean age of 6.72 monthis. Starchy roots,
Cubers and fruite were introduced at mean afed ranging between 9,29
and 12.58 months. The trend obsorved in thie etudy is very different
from che trend reported by Alenifula (1987) and those observed in
Eutope aa reported by Ballabrfga ot ol (1987). In Europe, cercals and
fruite were introduced ct mcan ages of botwWwean 2 and 3 wonths co bobioa,
which vere most often the first foods outeide milk or milk baased diers.
Moat of tho foode given co the chidlren in thia study were hopa preparegd
ond none of the traditional foods #entioned wae industrin]ly Produced,
Hovevey, comg of these foode were purchaged ready made [rom ]gcgl food
vendors, Thoao oba€rvations “ere almllar to those reported by othar
wotkers in 1ndgpa, Ramanachandra (1987). fn Tuniaie by Apged (1987) and
in Egypt, by Hemza (1987).

The consugptlon of Coods of enimal orisin ({leah) oherved 1

1s 8tudy commanced ot aBe Tangee of 6.72 to 16.67 wontha vhich is
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the reported by Afentfolo
bl |

cay

. PR .
:‘_ & :l L ) 1 .L‘,.NI:T
: I & : ':.I'-l 'LF '
~ Nlowever, hle obaervation on consumption o legumes and

“similar to vhat was observed in ,thb atudy.

hlog |

-: AND s-tbal;s:
" The numbor of rocoRulsed food mnrkate and typea par orma gtudied

I
" ed that thare wora faw food markete and storae excopting {n Ondo

- and Owvo loca} goveranpent hoadquartors., The [oed markecs, particularly
'those in areas other than tho local governmant headquartars are

' i
OParated- ot open-for buaincss on ¢ithor oncs in every [iveo or agven

daYs and sometimes aubjocted to closures na part ol ritusl or culeural
Ceremonies. The offect of thls pliencaona ia that mothere would only
hf abls to purchzes foodg on markete daye or depend on products frow
their farms oc travel to the next village or local government heed-
fuscter vhero markets are open for business daily. Sometlmes opan

L 'p;_cp“id be used for evaning markets that oparate bacyveen 7 and
1F'h_?;'k, Thus eothers thet rely on industrielly produced foo4

A
L cen only buy emough vhen money le not limiting on garket
qx

«
Matketing {acilltles and malsutrition ere reported to pe

‘.\)_1_ correlated [Schofield, 1979) which 1s auggeative ¢hat

st to markete will enjoY lover pricesa: ieap S¢asona|

: ! o
_ and becter mwtritlon Benerally. Eovever. fami)les

-"= [ =

ftpm marhoring

fecilitien with Bigh dearee of aelf-provieton
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ore dependent on eco. _TfTﬁ"‘__- mica or Hﬁ:lﬁh‘m.
L {ine 80 '@H}V_e_ﬂ.e‘@am lnrgoly HMO the quontlty

Clig
Y

% |
ond types of food grown and posslbly avallable food in any particular

t

Sonsonality is onothar factor that {nflueonces [ood production

1 g

. the extont to which subeietunce farming influoncos {ood availability

8 diceatad by factors of foold warketlng nnd distrlbutlon. The fooda
avollable as obeerved in the atudy areas Yere less variad fn nature
gd the nuasbar of commerical Ilnfant/chlld feodinp preparations such
&0 coamercinl vesning foods, baby mllka, baby decart and fruit jujces

vere few {n nuaber and variety. Thie obaarvetion further confirme

the rgaditional/rural aeture of the wtudliad aren.

the infiuence of the nationa econoamic depresaions and notrition

projrammea such aa UNLICEF's houeehiold food asacvurity progremme cennot

be over-emphasizad as they affact the avollable foode masnt for children

{n terms of varicty. The divaraity of avalleble foode raflacte more

of local pruduction vithin the comsunity or neerby locel goverrmant

;rm foods of enigal origin aro avallable but gspannivVa axcapt

:- that are relatlvaly chesper. Procassad smoked f{lah from the
N

N
clnarlge

| atass ofe raadf]y avellabla on wmarket deys. Saoked
coasnta

o ;“1 cooaiaptlon of bones thus froten 1Sported mackerei are

‘- 4 bojled [or childreo 48 altarnactive to swoked (lsh,
. )
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COMMUNITY WORKERS ATTITUDES & HELIEFS

The quality of guidance that mothers receive from hospital
workers yas found to be generally poor ond probably explain in part
the cause of the observed bad tread in this study (Table 4.7, 4.10
ond 4,11). Hospital workers admltted some of the constraints te their
effectivenegg which include the unavailsbility of appropriate materjals/
equipment guch as visual aids, projecctors snd food demonstration utengils.
Other constroints are crowded work schedules at the expenso of putrition
educatlon talks, lack of adequate knowledge of desirablo infant feeding
Practice, the effect of electronic medla advertisement of baby food ig
Bencral and the strong influence of elders in the communities. The study
0lso obgerved that therc were too meny conflicting information ovallayle
tO mothers from all ldentified source® that included the health vorkers,

n888 media, food industries and the compunity.

COOKINGC PATTERM AND FURL

Cooking of food is the exclusive reeponsibility of yepen in
traditicnal gocjetles which often Includo Sourcing of water and fyejyugoq.
The fncreaning difficulty encounteftd by mothers in carrying out theg,
traditionai reoponalbilitleg ie translécing to woman nov Patronszing
food vondors and cooking food Just once or twice dally particularly

for children, Studies of Whitehead gt ol (1972) 1in Gagbia ghoved that
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vomen spend Getween 12% - 27X of totsl available dictary energy to search

for 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 that the number of times mothers
cooked peals daily varied (rom once to four times with moat cooking

onCe or twice dally. Increasing fuel wood shortage and the consequent
expensive nature of avallable fuel wood or alternative aight be responsible
for the observed reduction of number of times cooking ie carried out.

Foods cooked once egpecially for children/bables ore often consumed gver
the whole day. The absence of proper storage facilitica can make this
practice vory hazardous resulting in food boime infectiona. A report of
fuel wood survey by the FAO highlligisted tbie Increceing difficulry faced

by people in many rural aceas who hovo to walk very long distances tq

collect ond haul fue! wood ofton leading to reduction in ftoquoﬁcy

of meals cooking [FAC 1983).
TRADITIONAL WPANING FOODS/FAMILY MEALS

The traditional wonning foodo observed in this etudy were slmilay

to thgao raported in previous atudles carriod out in the South-Wogrern

pexi of nigeria }Akinyele et al 1987 ). MHowever., the uao of plantgin

and cassava prepared as gruels and offering of pupuru (ceasava fy1y)

. St
and pounded yam na veoning fooda aro novel udiea in Anambra

'TMhanyelugo 1985) also oboorved the use of yom and yam diahes for

|
fant feeding.
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The proximate composition of the aampled traditionsl veaning foods
vhich vere madified adult foods or food from the family pots were low
1o energy, protetn and fat. The energy density of the gruels were
extremely low ranging from 36 to 65 kcal/100ga edible portion. Similarl
all the foods except those of onimal origin are poor sources of

protein and fat. ThesSe observations are aimilar to'the finding of

other vorkers that had previously studied Nigerisn craditiona}

veaning diefs [Oke 1967; Akinrele 1966; Naiaxich 1973; Akinyele

et al 1987 and Ogbeide 1985].

Nycritionsl Qualicy of Formulated Weaning Mixturos/Diets:

Tho weoning msxtures forwuleted 4n this study wvere besed on the
principle of multimixoe ss put [orvard by Jelliffe (1967) pog,
provious artempts wore geared towards the Produccion of veaning fooda

booed on coroals which vere widoly reported a8 Rigerisn cradiciong)

venning foos gUch ap maize meal gruel aod sorghum Bruel, The cereal

vore fgrtiffod with Protein from animal and or vegeteble goyreee
particularly soyoboans and fish [Akinrale at al 1970; Olusanys 1988,

Smith 1982 ang Akomolofe 1988]. WNowevor, this presont seudy i,

different bocougo attempte were wade to produce occeptablo nueritiona]ly

adequate wveoning Ml%CUTES bogod on observed community practice and

Us{ng tho Princlples of 1¥ast cost mothiods to deterwlne the quancicy,,

5 ey of the ingrediencs in the mixtures. Fov studies in
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Nigerio had reporced the use of etarchy roots, tubers and fruite for

infant feeding or weaning diet. Tl ingredients chosen vere reodily
avoilsble gnd popularly coneumed in tho arca of etudy apert from being
low coet,

Moet etudies highlighted tho relative lower cost of eoycbesns
10 cowpens but this etudy observed thot eoyobcans ie relatively more
expensive than any other legume in the market. The higi cost of
Boyaboons moy bo oe a rosult of the popularity of the bean in pytrition
Progremmes ag a super boon. However, eoyabeann, cowpco and groundnute
¥ore the main protoin eources used for chie atudy's vesning mixture,
Coopoundod. Palm-oil wase ueed in the mixture ae source of concentrated
€necgy, to enhance the polatibllity of the dlcta as well ae influence
the vigcosity of the overall mixtures. Polm-ofl also serve as medium
d vehicle for fat eoluble nutrients bealdes contributing B=carotene.

Ameranthua leavcs wore ueed in the preparation of nll mixtureg

¥hete they contribute proteins, vitamln C, and B-carotenc mainly to g]]

the aixtureg.

Peoxlmace cogposition of the twelve cospounded voaning pixtureg upow

the mizrures when cospered €O the original traditional Rruela and porridgos

of magze mpeal, plantein and COAREVYH (Tabla 4.19 and 4.21). improvegent in

or8y values from J6kcalfloosn to 99kcal/k00gm edible portion wvers teco tded
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{ia 1} | §
€20 bad reported the use of gtarchy roote, tubers and fruite for

infant feeding or veaning diet. The ingredients chosen vore readily

available and popularly consumed in the nrea of study spPart from being
tov cost.

¥Yoat gtudies highlighted the rclative lower coat of soyabceans

to cowpens but this study obgerved that soysbeoans ie relatively more
expeneéive than any other legume in the market. The high coat of
80yabeans may be ag.n result of the popularity of the beab in putrition
Pfogrammes as & super boan. llowevor, ®oyakoans, covpeo and groundnutg
were the main protein sources ueed for thie study's weaniog mixture
Compouniied. Palm-o0il was used 3& the mixture ee source of cancentroteq
encrgy, to cnhance che palaribllity of the dicts ns vell as influence
the vigcoeity of the oyerall mixtures. PalR-oil alea serva ag med Lum
and vehicle for fat soiuble nutrients beside® contributing B-caroteno,

Amaranthus lecaves were ueed in the preparation of all uixtureg

¥here they coatribute proteins, vicamin C, and B-caroteae mainly ¢o sll

the mixpyces.

Proximate compogitian of the twolve compound®d woaning aixtures show

pteat gnd significant improvemont in the eoergy, proteln end fec contene of

" the wixtures vhen compared to tho original traditional gruele gnd porridges

0f matza meal, plantain and cosesva (Table 4.19 and 4.21). taprovement iy

SIRY values {rom J6kcal/100gm to 99kcal/ 100ga wdible poretan wvere record ¢d

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



132,

While the protein density increased from 0.15 ~ 1.39 gn/100 gm to

2.51 - 3.54 gu/100 gm. The fat content increased from 0.05 - 0.63
gm7100 gn to 3.1 -4.76 gn/100 gm edlble portion bmeie. The increases
In the nutrient denslty ranged from about 250X for protein to over
700 in fat content whilo thore was over 1551 increase in onocgy
density of the formulated diets over their cocresponding traditional
gruela and porridgoa. The fot content of the proporod compounded
veaning diets fall within tho range found in wacure hugan mglk,

3~ 4 gu/l00 ml [Dopartmont- of Health ond Social Security, DUSS, 1977,
Similarly tho fat content values odtained fall within the palatable

tolerance zone as shown by the atudies of Church (1977).

Biologicol Evaluation of Compounded Weaning Mixtures:

Evaluation of eight of the compounded diete using bfological
technlqueg ahowved chat the protein quality parometors onsosped (a1l

within the 2ccoptoblg range recomended by tho United Nacdono Proteln

Advinory Geoup reported in PAG Guideldnes Xo B (1972). The C-PER
values 0f all the diete assessed wore dbovo the minfguas 2,] value
tacommended and the NPU values (all vithin the “preferred” rynge of
65 - B0 wich the dietary fat contributing more than the ainlaua 25X
of the total energy of the mixturo.

Thete ora fev 8tudies in vhich sinflar ingredients as uaed {in

this study vere ug.d but there exist many studies In whith di{ferent

veaning mlxturee vere evalugted. The studies of Karysdl st al (1990)

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




133,

in Indonesla
oneela evaluated mixtures of cassava and soyabeans among other
d
lete and found PER value of 2.17 for the cossovg - aoya mixture,
Attempte by Akinrele to enrich/fortify Gori (1967) ((rled fermented

cassava) wae evaluated by {te blologlcal vnlye(BY) which ranged from

8 to 7a. The values obtnined (or the casaova based dleta L{n this study

8re higher than proteln quality porametor valuea reported In above
eéudleg reviewed. The thrce coeaava dlete had C-PER veluas ranglng

from 2.11 to 2.26.

Recent gtudios by IITA and NLRORT etudy team on ut{llaatlon of
Plantaln (n weaning mixture using soyabean 83 protein gupplement, only
€vValuated the “aoya-muea" by chemical atd clinlcal triala [Ogazg, 1988],
Comparison of proteln quality tSeulta obfalned In thia gtudy y(th
Other eimli)ar etudies such as cthe Bansna, beane and amaranthus vegecabic
®ixcure (BBA) of Olusonya (1988) shoved that the plantain bosed ([(ata of
this acudy gave g!gnflcantly hisher valvea, C-PER valuee of 2.7 - 3,54
Sowpaced to 1.5, NBU valuea of 71.96 = 74.43 cOupared to 64 and NPR yva]yueg

of ].)5 %, 3‘60 coaspred to 1.6 of BiiA (OIUBOHYOt l98a). COUPBKLSOH of HCAO

b -
¥ith eoypea-ogl of Axogolafe (1988) ehov thit Poth mixturee recorded Plaglar
PER val 6 ¢ ed to 2.60 of 60:40 covpea-o

ues l.e, 2.50 Coopsr ] P 8t mixture. Mowever,

CO%parison of MCAO with aoy-oél {Akinrele ot al, 1971] and Apspa-gmix

[xactky ot al, 198B4] show that HGAO huro hisher PER value [.e. 2,56 cowsp ey
£0 2.3 of aoy-og! and Apspe-slx.

The nutcitional valus of the protein content of the aixtutes |p

B9 of C.PZR and WPR Showed nlwilarity in tread, Hoveyar, & ot
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too disc
distinct trend was ohserved in the variabtlity gf the mixtures

NPy

values which fcll more when compared with true digestibilicy values.

fh&ﬂﬁh there were no signlficant statistical differencos {n the
digestibility value but significent differencos oxisted between the NPy
values (at P ¢ 0.09). Similerly., chorc wore no slgnificent diffcrences
in the biological values of all the eight mixtures evnluscted. Thie
obervation might be due to the nature of the proteins of tho mixturos
which were all of vegetable origin ond the balence arrivod at by the legat
coot pethod for their formulation which tock tho amino acid composition of
the component mixture into consideration.

The geemingly apparont botter Quality of the protein mixtures ygod
in this geudy could be duo to the high digestibility, the high energy
content of the dicte ond the addition of vegetoble® that supplicd ineralg
and vicamina ydditonsl to thoae in the premix am weoll ae the petter yolonc,
of @nino acids ochiovod by the approach of loast cost etatiatical gethod
f0r coupounding che diets, The amino ocid contribution of amaranthus

vegecablcs canpot bo ignored. The amino acld pro(ile of the leafy

vegstable shows that it is o good source of methionine and cyateine uyqch

i% known to be Lipiting in most lagumes. The profile is coaparable to
the FAD/WHO/UNU (1985) coference amino acid pattern. The leary vegetapyea
Could be used alone to fortify cereals and tubers  The relatively

‘Iarge esount of the vesecsblee oddeil to the cassava banmod diets

¢ than cowponmated for the Mmicing 3aino acide of cassava end
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i;biééns or groundnut or cowpaa mixturee. On cobparotivo basle, ;hc
apounte of vegetables required to meet the nutritlonal requirements

of the target diete vere highest in caeeeva based diete. Amaranthus
concentrates (LPC, leaf protoin concentratss) have been successfully
used to rchabilicate Indian children eufforing from kwaslilokog
[RaJalnkshimilgs el, 1973, Krlghnaourthy @t ol, 1976]. The vcgetoblcs
dre aleo good sources of carotenoids, vitamine E and K os well as
polyuneaturated fatty aclde that may celloctively contribute o the

lnprovcd‘qunllty of the dlete,

Sensory Evaluation of the Compoutlsu and Prépared Weanlng. Mixtures:
Roguits of the sensory cvoluation of the diets revealed ¢hae
the colour/appearance of the dlets vere mostly barely accaptoblg axcOpk
the rice, groundnut, czsranthue ond palo ollmixture due to rhe
dark colouratton largely resulting from the intense green colour of
the yegetadle, Though the panellat vare untrained ga gensory
evaloatory, thoy~vere Com{lliar vich the cuirure of che srudy gres
and wefe still eble to politely disspprove of the colour ss not coo
suictablo/dasirable for children's dlote. Dark coloured meale and
pteparations cxiat in the cuisine booka of tho study sreas but gych
meala are believed Co be ﬂfdlcln'l with seol-uagical povers, Aaong
the sonsory psfameters e¥aluated. the sppestance of tho wiatures ygn

the only rasson sathese mighe give for not VILIINR to try them on ¢heyy
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s AL Acéeptnble food colour in thelr view for children/Infant dieta

| !fi iif'dﬁltn'zcnnadﬂ to brown. The taato of the mlxtutea wcre gencrally
'ﬂkhnp¥ubld-tﬂougﬁ‘sﬁhe of the mlxturce vore clalmed to have beeny taeto.
Mixtures that centn{ned cowpcaa wora ldentllled by eveluatora to have
bodny teste which couid be lmprovad upon by addition of comzorical foog
(lovours to mapk ot lmprove the taste and or flavour.

Mouthfenl and consletency ol the prepared weaning mixturas wore
8decescd 09 aultsble for infonta/chlldron agad 6 - 12 wonths. Conalstogel
readlng vaiues of the dlete viscoelty wera hiighly poaltlively corcelated
to mean valueg roturned by the Judged, which eleo Lndlcote npgreement ¢,
the guitablilty of the mixtures conafetency/vlscoslty (or Lnfepts

[oadlng. Domestic kitchen blender might not be aveilable [p sost

bowes {n the rucsl areas but mothers could sduelly use grlnding yeone

to grind the raw ingredlenta uesd 2estarters [or the vesonlng mixtyrep
(Appeadix V)., MHowever, {f the flours of tha ingredlents vere used

then ¢bere would be no necesalty (or a dlender.

Tbe mixtures wers deeigned to be fad vith cup and epoon gnd

a¢h portion vas designed to supply at least hal( the dally energy and

Pprotein requlremanr.

Based ou cg.putntLOGIl saslyele, vlrtunllt all theidlets did pet

the cerget for lroo but the level of Lron cootained {n che

nndad diste were eigoificept. It 13 reallsed that vegetables were
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5514 Beurce F dron Li-the cdapBdtded 3

e wa | Studies of Tayloc
.ii:; WL& i m “‘f th‘ﬂ least 50X of {ron content

f most commonly consumed vegetables ia Nigeris are physiologically

allable. PFurthermore the level of phytatea cootained in most commonly

~ consumed vegetables in Nigeria hod been reported to be low thus yill .

L]

not pose problem to iron blo~availsbility {Taylor {979; Smith 1982]
in our compounded 'Uean'ing diets. All the wesning mixcures met the target

for B-cacotene and vitamin C,
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CHAPTER SIX

SUMMARY AND CONCLUSION

A cross sectional study of 1408 children aged & - 36 months was

catried out in five selected local government arcas of Ondo state.

The gtudy tevealed the following:

(1)

(1%)

(111)

(1v)

(v)

(vi)

(vis)

(vii)

(1x)

{x)}

had st least
That most of Cthe mothers studied

primary level education and vere mostly engaged
in petty trading.

That the socio economic characteristics of the study
areas were simtlar and conform to the classical
definition of traditional rural ;ommunitiea.

tion of the fathers
orming w88 the principal occupd
izgcafziznigicant proporticn df the mothers were
equally engaged in forming

That the sanitacy condition.of the oreas studied
wag @generally POOT

born in hospitals
tho children gtudied vere

Ehat nZityoient:ea and vere all broastfad for

Q::yi:g length of tipo from birth

wop 4 norwsl mothod of infant
}“°§1b‘°21‘§§§d§2568 studied which wae culturally
eedinB

accoptable and practiced

at POPUIOI vwith the mothers and
Desand f:fﬁthB:::OZina vap common in the areas atudiod
prolofge

attorn of ceasatioo of braoaet{ceding
Genernllz'azzc::::pg done [Or moat part over a few days
waa TOpl

commence aupplemontary {eeding on
Generolly uo:?::: four months vith loaa than 302
ecui'9°:it:°rs cogmenc ing 8iter aix montha of the
of all

child'a 08¢ s,
da maize {ruel wae the {irst aemi-
| of howe B2
plain 8rue€

l to most of the children while nome
golid (:Od'zii::: offercd piain grvels of casaava or
7% of tne

and plonttin

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



139.

i
(x1) eemi solld supploments were éenetaliy fed from bottles

(xi1) First supplementary food offered to children ronged
from gruels (plain or mixed) of ovallable etaple ‘to
modifled adult foods from family pots

(x114)

traditional veaning foods offered to children were
all home made :

d yom dishes were
and bean dishes es well as yom on
s t::n:ost populat foods from family pote ofter?d to
children

(xv) Generally, proteln rlch foods were coneldered undesirable
for elck children by mothers

1 workers

140d on edvice from hospita

L H::tp::E:i:7i;eliua on childfeeding and child cere
0

koro interviewed were ignorant
f the hospitel vor
(xvil) §?F3021r3b13 childfeeding practice

Fi od and kerosine Waro the moat tomson fuels used
111 revo
T for domescic cookdnB

1ding some of the
Jere iwportant in ptov g
xiz) i?oj :z::z::f ;o:c familice Iin the study areas

00

ettion of treditional woaning gruels foun
5 P‘°*§ﬂ°§§u§:°ggeae vere lov in energy, protein and fat
t
;:c bigh {n molstuie contoent

traditional vweoning fooda offorad to
The typO(:ir:rinilu°“c°d by the types of fooda
‘::;:)11(]’_:\;'1‘6 in the aredo studied

(xx1)

_aty Veaning diota vere Cormitlated and
(xg4) Twelvd :rt;inziioagt cost methode hraed on obaerved
prepore

foods 1n tho study areo
{co oOnd ovolloblo
veaning Pract

of the prepared forsualted voaning
Proxlesto a:ni{::.thoy vere nutcitionslly _ adequote to
dieth SIIOwOndB of Browing children and they wvore leem by
meot tho N°

(xx111)
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kxiv) !'I.oadlsa_y resulte of the selected formulated weaning
"dlets showed that thelr protein content were of
desirable quality

(xxv) Sensory evaluation of the eelected formulated and
prepared weaning mlxtures showed that they were
generally acceptable in terme of:their taste, mouthfecel
and coneietency while their appearance/colour were
barely tolerable

(xxvi) The viscosity of the Prepared formulated weaning mixtures
were acceptable and judged suitable for the weaning
age group.
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RECOMMENDATIONS

Bosed on the findinge of thie study, the following euggestions

are wmade to improve the nutritional health of weaning children living

in traditionsl rural areas of Ondo setate.

1. There should be concerted efforte by the relevant
agencies and governaents to jmprove the sanitary
conditione of our rural comunities through
provieion of portable drinking water ond {mproved
ventilated pit latrinca.

2. tealth proctitioners ehould be .glven adequato putrition
ttaining to uPdate their knowlcdge on deeirable
childfecding proctice and general nutrition within
the context of out local ¢nviconaente and changing
C itcumtancea .

3, Nutricion diviejone €hould be catablished in all local
governgent 8reae to provide nutcition cducacion.:o
mothers Attending Pre and post notal clinice. The
divigion ehould plan ond eXxecute nutcrition education
outpeach progrommead to correct eome of the widoly
held belief® and concept® by ttn?ltionul health
worlkeré, porents8 and the entiro {0mlily on desiradble
nuttitiOD ptacticc. norme and etondorde.

excludivo breaatfocding ehould be prolonged
Ny teriidlzgst ﬁii zonths in 81l traditional areos
o

partiCulatlY are 08 with PooOr eanitary conditions

-Btuell for child fecding ahould bo
The ube of pizﬁnmothefs should be taught how to

tionally 8dequote home made gruela f{rom
< 235110518 food® O tho fomily pot.

6. Mothot® should

bables BuppLEme
are caalor t°

¢ bottles and hand [orce Ceedink 8hould bo
i ;:e 2nd co.pletoly discouraged by all health
totally

vorkeére:
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8. In viev of the etrategic importance of food vendors
to family food eecurity in tradftional rural and
urban areas, food vendorse should be Properly trained
Lo provide safe, hygenic and nutritious foods to
thedir cuetoners,

9,

Lov cost rural technology should be developed to ease
the burden of mothers search [or fuel wood ae weil as
produce "convonienco" comunity based weaning mixtures

that could be easily prepared at howme from locajily
available foode

Contribution to Knouledge:

This study has revealed the existing veaning trend and pattern
In selected jocal government areag of Ondo state. It further revealed
the factors sgaoclated with tho obBerved wedning pattern in the aregy
etudied. Tha study observed the use of somc etaples in wegning gruel
preparation as vell as the proximate coBpoBition of gome cowmonly congume,|
traditional weaning foode in the sreas atudied.

The etudy euccoeelully used least cost statistical mochoda o
determine the composition and proportion of ingredionte uged in che
formvjat fon of nutritlonally adeduste weaning diete ueing locally
cvallable foods. Furthermore, Proper wixturo of proteine of vegetab]e

pourcoe hag boon ahown to provide protein of adequate quality to
ou .

n,
wmeet the needs of Btouing childro

Eﬁﬂﬁgstlona for Furthor Reaearch:

d be carried out to mpcertain the
n to eothere at hoepitala gp

[. Regular 8tudlos shoul

v
type of lnfornazizzli; :oro ond to what extent pothers

chlidf:iilzg ::ka pse of such informationms.
varo @&
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e conducted
3tablish the
1hf!uvhte and or condition
n{n‘iﬁi‘i‘t‘ﬁ practice in most parts of
“other than (dtiemit"y_ ‘towas

- .g;m

Food technologists should be more involved in nutrition
research aimed at the d-eTIelopm'ent of nutritionaily
adequate weaning foods of wide acceptance to the local
comrunities using locaily available foods. Such efforts
should include attempts to lmprove the organoieptic
propertics of the weaning mixtures developed in this
study and to make them more convenient fcr mothers to
preparc.
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Soyabeans

Cowpen

Croundnute

Amerant hue
vagecable

L.egond

Rice
60/13

72/10

83/8

34/39
64/21

86/11

7/43
28/36
50/30

60/102

74/82
88/172

61/13

mﬁiﬂ alxture of the scaple

basic tabl
 conpegucted baned 80 tho 2OV

oubo titution principles.

mean

Malze meal Plantain

57/14
73/13

89/12

33/42
60/26

83/15

6/44
24/40

%3/36

$9/121

73/110
87/100

139/23
185/21

234/19

62/54
115/49

169/44

15/44
61/42

107/40

159/180

200/£69

242/157

s 61B of rice

138 of eoya beons

peo
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Cassava flour Oil

41/29: 10
55/29 5
67/28 0
16/5% 10
29/58 5
43/57 0
S/45 {1]
18/44 ]
32/43 0
51/207 10
64/202 b
77/198 0

toin eupplement and vepelables yere

a YWing proportion and
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APPENDIX II

TRADITIONAL WEANING FOODS
' QUESTIONNAIRE

Name of Mother........ ok T P
Name of Incerviewer............ v,

Date of Interview....-- tieasssenans

SECTION A (BACKGROUND INFORNATION)

Reepondeut's Addreas..oqo.oololoic..oatosoo..0........-.....-.‘..

...........ool‘!..oq..ll04’0400006.000000‘...
TR}
00100-'00-.00000

Ttibe Of Hﬂthet-o..-.....u..... >
Trlha ot Husbandboooca'0-00“"0"50 L]
RQligionco....,O"-oco

Hueband's Occupstion?

Farger ( ) Actisan (specify) ( )

Gk (9 Ocher (specify) e )

Husbond'g Educarional Stetus:

1111 e K ) Peimacy () Secondery ( )
Lotrs

vocarfonal () Ochers (speclty) ()
ocatfo
Mother's Occupation:

Full tios Housowife ( } Porcy trade { )

Food Vendor ( ) Ochers (specify) ¢ )
a0

Mothor's Ellucacionsl Status*

l11icerato ( ) peimary ( ) Secondary ()
Ler

v Gl Othegs (spaci(y) ( )
ocat
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

1.5

2.9

2.1.t 1f yan, Hov do

Who owns the house you live in?

Self ( ) Family ( ) Rented ( ) Others (specify) ( )
Ylease describe the type of the house

Floor ( ) Roof { ) Walle ( ) Ceiling ( )

llow many rooms are availoble for sloopingl

Where do you get domostiic water supply
Pipo borme ( ) Well () Stress ( ) Ochers (specify) ( )

Mow long doos it take you to get wator for domestlc uae from

the source.

lege 5 mins ( ) 5-10 pine () 10-20 mins ( )

20 gine and over ( )

What typo of collec facility {s oveilablel

pic latring ( ) Wacer closet ( ) Bush () ochers ( )

How do you dlspoeo of your refuse

( ) Bury ( ) Bush ( ) Ochiere (opecify) ( )
Butn

sgcriod B (cltiLp FOODS & FEEDING)

U ."..'...'...'.‘...00-c000'0-..00.
.

Name of Yyoungest cehildeeoosses

h Sex: M/F
Age of youngest ehild’, .cove & ) wontha Sex;

C'."l......'.....Il...l.......

6 pl‘c‘ of do}-l?Qf,:-.o--o-on

Date |
[ o0 - ]
Bircth veight: ¢ )33 Length ( |
tength cm
Present ¥elight ( L1

the child novi Yea ( ) Yo ()

Do you bresstfeed
you preastfeed? Demand ( ) Scheduled ( )
0
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y W |

PN

3.1

3.2

3.3

3.3

3.5.1

4.1

170, .

If no, at vhat age of the chiid did you etop breastfeeding
completely?

( )months
L you Btop breastfeedingt"“""'ooiaaoo ---------- I...o......
Why did you stop breastfeeding vhen you did?..,......... oL oo e

PR U e DR RGURT ot i e 0s0 000 s 0 20400 0000
*9 0600600 00008 90 4o

Wich vhat do you feod the child nov? DBrooetmilk alone ( )

Infant food formuln alone (epocify) ( )
Breostmilk and iafant food formula ( )} (specify formula)

others (epecify in T8 1) PP P I LR R LR
At what age of tho child did you cos@ence pupplamontary
feeding?

( )veeke ( )wonthe

Why dld you introduce the gupplesontoery food at that asle?

'.'.'.“..‘...’.'.. """ PO 04 o+ p*aesn 0e g0
s egte B0 0
¢+ o000
¢o g b 00

Wbot was the firat supplemontaty food at that Bge?

ea s $ 80 B 80 4000080000 2900000000600 00

(plesse plve dataifg)eeevv

0 0+ 00000 0 01 8+ 200 22000040 0000090900000
a0 8 00 ¢ O
....l‘

e o0 0a0 000

cion on how to foed your child

To you Fecelvo advica/informs

from anybody?

Yes ( ) No ¢ )

o formally gives you sdvic

( ) Mother~in=lav ( )

e on gupplementaty {ood?
if ye®, vh

Huaband ( ) Your BOther

1 stafe€ (spaclfy) ¢ ) Frisnds ( )} Others ( )

Hoppits
Do give the child foods fro® the fanlly pot?
you
Yes ( ) No ( }
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4.3

5.1

5.2

6.1

6.2

7.4

- [ - —_—
= 71
1 N |
- — -
l l E— s -

i) .e'l+§h“‘.!b‘éﬂ‘;'JWH“OQMJoF*ﬂﬂjﬂ....Lr,q.v.‘.......“'....-.‘.

L R N TP PR G S, Sesoe s o0 QOOQOt‘OOO;-"O..oo ----- 0 ¢ 06 a g8 494000 0 0%g 10090 0 0 4
If no.wtiy not?QOOOObooloaocoooia ------ 0Pecsaqasn N6l 0,01 or-enelleNe e o SRS BT B
o..otooovoqoloooi000oooc...o.uoocalaalooo....ln..anoa'...

Do you prepare food speclally for the child?

Yes ( ) No ( )

If yea, what foodsc and how ie it prepared (give detafls)?

What foods do you give the child wien sick? (epacify deteiled

rQCi.pB &nd how it 1' Ptepated):"OIOOOo-orcoooooo------q.

What foode do you avoid to give the child vhen sick?

Ll
ebe 0 s et e st

.1....00....0. ooooo 0P 4929090000688 04040 0.0 o0 g ilnal

-.4--.-..000.a0-

..coooo-0"0“"""°"'°"""'““‘0'---100000.
o0 @
e v0 99 e

Whap OCher non~dletary supplepentéry do you give the baby?

Age of Frequeacy

Typs Introdyction

Multiyltamins Honths doys veeks

Cod 1iver oil

Agbo
Othery (specify)
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e

r———__—_:__ —_— —_— . — s - - - ——— —_—
_ f Source frequency | Age of
Food = Irk— . = 1 : ineroduction
i Home Purchased Day Week
4 Prepazed Ready Made
Fruit & Vegecable
Paupav 1 b
Orangas 2 I
Pineapple 3
# W
Ceteals 1 |
Rice 2| '
Bread 3 I |
Malze 4 | ||
: .
Cratn i .
Legunns 2 |
3eana 3 l'
4
’ |
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SouLee ._II

Purchased
Ready Made

Anizmal 1
Food 2 -
Fish, Mest 3
Chickeo &
Snails >
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:i- . Ho=e | Purchased
i Prepared|]. Ready Made

Gghets

Fats & 011 1 .
Vegecable oid 3 4

. Hargarine 3 :

Butter A ‘ — |
Octhezs 5 | | -
Beverage 8 l I.-

Tea A

Coffee 3 '
Fruict Juices 4 :

Cocoa 5 |

Ochers

.
to fnclude 1f locally produced or purchssed from the community.
8. Any ocher information:~ -
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Foop DESCRIPTION/RECEIPE
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e
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.0.000.000.‘

WL

a.a'ocooocq_-‘r'ooowl'io--o.oo
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roop DESCRIPT3ON/RECEIPE

QTY/VOLUNE

COST
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APPEXDIX LIL

Community Market/Store Check Lisc

Nome of Community & Type:....:...... ............ . AP s T T
2. Type (8) of MarkeC (8):....:revevswecviivterannannn, S SN LN
3. How often visited/opened to peoplc:........\:. ...... Plai s o o oS W

4. Total number of food markets/store in the community:.. Zi.:.es..-..

rrrrr .oc-ovo--.-...o.o...,......

5. Use of 041 and Suger for foods psrticulerly weeming:.._...:

cuecx LI1ST

—— —

| I. Avoilable Protein — rich Sourcee:
Vegetobles:
Animols: ‘ -5
2, Encrgy Rich food souices:
3. Availebie wilk cypee:
. Avoilgble vegetsbles:
3. AVAIIable Fruite: '

6. Avoilable Beversges/Frult Juices: * oy

7. Snacks esten by children:

8. Availoble commercial veaninB prepatations!

G } Hote: Location of Horket/Storo relstive to peopla.
enors :
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_ngﬁ.n_.
INFORMAL LNTERVIEW CHECK
LIST

(Resource Persons Interviews)

Rame of Community:

Posicion/Scatus of Respondents

babieg [rom birth to
I 1. What are che foods used for feeding

I 36 wonths:

ol i SN ¢ R ERERe eRs, o ¢ PRPIErO T B IR I
cccccc cro‘l ed 0-.0......‘.. =
20 E I3 "u
" I IOOd’ men Oucd'
3- hy are 1 C.l 'L .
Pl e aFe olge 9 3 ¢ 9
u Pfo 80d BCOted
5 | aro bable® foods IMICd 1
L] Ou
o ¢ o L] [ e {®s0® s Qg oo e e . -

oOOOOOl'

fed theip (00dBTac.coveerces

ocno-!cl'o‘

6. Illow sre pables

00’00.000000.0....0[............
LN

..QUQOUOOD‘OOOOOOocOQOOQQ
.....a..
....0.

o oy eieNa o

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



ns loterviews}

(Regource Perso

Name of Community:

Position/Status of Respondents

used for feeding babies from birth to
E

1. What are the food
36 months:

o
a9 9.9 00"

p o & °©
ooatt”‘o""
LR B

000000'00‘0“'

.
P I
o,..,..o-.ol

| given introduced? +. v oo oo

0000900!

2. Ac what ages are the foods d
L I
Why are babies fed thia foods menti0n

3. Why

.
IR E R LA
allollv) 9 @y ¢ o 0 0 0
S eannet & 0 0

s s e
PR B
c..o“’v”.’
o ® e ¢
e 00005000~.s¢oo.

..0.000-0100'00
.

paring bables foode?

¢ o
s e 00 °°
.,..00..0!0
o0 4 *

‘
L] n

0400000l01
R I A IQC..OCDOOOOQ
¢ o
6
s 9 ¢
..CC

-ncotovoonuo"o.c-

Prapatcd and stored?

How Do

cuc..-.oo..........‘..

ﬂ age h.'hi'-- fed thlll" f00d07'000..,
Ow

se 0d 0o
() 00....0.0..000!000......
.
..rt.c
...c‘
ea ® *

.-5-0000'00"0"-00--.-oooo-.
PO IR B 4
) (T
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10.

1.

Who decide
are given to the bables?

178

¢ the ages at which foods other than breastmilk

4
000000000000000000000000000000000000000000000000000

people generally begln to give other foods

At what age do
gtmilk to their chiidren?

apart from brea

Which food ia vsually firet glven to bablasi

What foods are given OT and 8voidad when the chiidren
are 8ick?

Are thare special foad tradjrionally meant for childran?
what faodsa? Why?

What equlpmoncgucongilg {s used for food prepared?

(UOJ are U!Od IOI' COO&‘DB?.--.--..-.........,.__

what $ypas of
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l4.

14.

16.

17.

18.

19.

20.

= | B - T e S —

o ol LY

vor1T9.
How readily available are the fuel (expeasive/scerce)

..... 0.00;..00.0oac.oo.0.009.0-0..00oao:.oobaooaoqdoooocoooll
How ofren do mothers cook deily?.........., A v
L ] [ ] ¢ ¢ o o e ¢ 8 49 ¢ 00 o0 () ae ¢ ¢ e 80 ¢ 000 oo b 0 00 :0.0. oooooooo a 9 ¢ ¢

What is the common source of wWater generally useg for
domestic purpose (drinking, cookins and weshing)

llov many mothers work outside the home (posslibly to sarn

MONEY) cav-aasrve Ll ol $royg ¥ o - S

What works do mothers do outside Fpe homs and how ofton

are they oway from hone?

who looks aftor bables vhen mothers go Lowwork or do they
o 100 .

toke them to work?

0 1Y L ek T (e AR DOy ¢t eca s s e s B B rd
........ oy LR
How do people generaily d1gpogo of human wasto?
ee 'RCEC IR B Oy I LA L) ] X

vale s . R

g, s
4 | o A R Ao 0 G0 G SO R URS oyl M e
BN % ¢ pleie o sipe e it ! i

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

-------------------



Det I

1. 180.
APPENDIX V

Weaning Mixtures Recipes

Malze meal, covpea, amaranthud snd palp oll mixcures

Maize meal 46 go
Cowpea 22go

‘ Anoranthue (Tece) 60gm

Palm oil 10gum

Water 340ml

| ' Nethod :

L.

Dtel (1}

Maize, Groun

Dehull the stone free and clean beans (cowped)

Crind che debulled clega beans into a Very smooth paate
Tin

tee thoroughly in o bowl

Mix the bean and maize neal Pae

wotor Co the paste mixcure,

Add sbout 3/4 volume of gl fire €or 20 minucea

of salt to tagte ond cook On

pinch
pick and vash clean free of dirt,

che vegetable®,

T Then blanch

atonas/Pebbles .

¢ into very small pleces

Cuc the blanched vegetabloe
o pleces ond palm oil

bl
ar e ot x for #nother 2 ninuces

Add the blanche e ecd o8

to the <ooked mixtu

gnut, vegatable and oll mixtuce

Malzo meal 408g

Groundnut 98

Tota (Amaranthus) 978
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L?}r

Polm oil 10g

Water 300ml

l. Remove the groundnut akin and grind to amoofh paste
9. Mix the groundnut and maizc meol paste thoroughly ond
add some of the water
7. Add the paste aixture into boiling water, stiring well
and cook for 30 minutes
: 4. Dostalk the vegetables, clean, pick and wash then blanch
S, Cut the blanched vegetables into fine small pieces
| 6. Add the vegetables. oil and litrle salt to taste and
ﬂ cook for 2 minutes.
Alternatively:

Roagt the groundnuté and Chen ol

groundnute could be kep

i
groundnut (roested) 1s O be used,

matze meol or when che B

Diet {li

1, Oshull 8tono Cree ci

11 inco [ine powder. Roested

¢ whole and pilled only whan needed. 1If

¢ should be added to tha cooked

esl 1s cable reody .

Moige meal 688

soyas beana 68U
Teta vegetobla 10g9
Pajm oil 10ga

Water J50 mi

edn 698 beans, then Brind into awooth

paste.
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9, Mix the soya beans paste
: smooth paste

and msize meal thoroughly to

1. Cook the mixture mixed with the water for 20 minutes
4. Destalk the vegetables, pick, vash end clean [ree of
pebbles/sand theo blan%h |
S. Cut the blanched vegetables (nto fine small pieces
6. Add the vegetables and palm oil ::d;h:aigo::dt:i::?re
and cook for another 2 mlnutes.
I
: Diet 1lv
: Casasova f[lour 29g
1 Cowped lggw
d Teto vegetables 72gm
| Palm oil 108
| Woter 350al
\  Crind the dobulled otone (ree beana Lnto 8mOOLh PAELE

Add the caseavO flour to

. form 8 Veory gmooth PRete

3. Cook the pixtsre 00 fire

4. Deetalk the vogo:ﬂ?i:?.
Blanch tha Ve&eta

5, Cut the bjanched veBet

6, Add the blanchuﬁoiu:

tastc and cook

gblea Lnto

vogeta®
nother 2 einutee.

the besna paste plue water to

for 20 dinutes

clean and vdsh freo of pand/pebbles

{i{ne 8wall Pleces

los, P8l® oil end salct to
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Cassava flour 37
Groundnut 13g
Tete vegetables 145g

Palm o1l 103

Watet 320ml

183. 1

| groundnut into o sxzooth paste.

{. Crind skin free ond unmoulded

1 2. MHix the cassava €louz (sifced)
| and watez

|

h

f

h 3. Cook the mixture for 20 winute®
4. Dlanch tho cleon. 8an

5, Cut the vegetables into

of vegetﬂbloo

lece
e e ke .mix:urc and coo

to the cooked

' Diet VI
Caweava flout 418
Soyabeans 128

| | Jeto vogetables 1208

: Palm oil 10g
Water 34Caol -

nd
i. Dchuj] the scon€ froe soysboané a

2, Mix the casgava {lour as

- utos
3. Cook the mixture foT 70 min

A. Deotalk the Yoaecablﬂ't
than blanch .»
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d soyabeans pasto

pick and waali claan {re

with the groundnut paste

d free des:slked vegetobles

very fine Boall ploces

paim 0il and dalt to taste
x for another 2 minutes.

grind into swovth pasta

plus water

e of sand



184, i
5. Cut the blanched vegetablee into free small piecCee OT

blend in a kitchen blender

6. Add the vegetables, palm oil add galt to taste to the
oixture and cook for another 2 miputes.

Diet V11
Plaatain pulp of green unripe £isger - 9%
OR Green mature plantais - 2583™
OR Plantain fiour 37g
Covpea 51gn
‘Tete Vegetables 55gm
Palm oil L0ga
Water 360al

{. Grind dehuvlled gtane free clean baops to o 820ath paste
2. Mix the beons pafte and planeain {lour with sufficient
wator to focum smoot) poere

3. Cook the paste OO fire for 20 ®inutas
and blanch. Cut vegerablca
4. Add palm oil, salt to taste e e 2 S

co the cooked mixture and €00

Preparation of Plantaln F1OUE:

C 28 plantain truigo Are hand pefled. tho pulp ara than
raan BALUCO

[or %4éY

fapt dryind. The elicod pulp 8re

s8liced futo thin slicos

4 ¢ithar oven dried or sun dried. 1o

no deylng crpy 40
dried at
The dried PulP 1

then spreeJ O
120°C far tvO haure 5nd than at

oven drying. tha PulP is

c2-3 lyours ¢

s mi{lled veing a ffeatle

80°C for anoche

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




- 185.

snd mortar or kitchen blender or commercisl plate mil), If the pulp

1e not properly dried the flour mill vill form "clot" or etick
togeﬁber. The milled flour ie then eleved to remove powder of
undeeirable 8izes. The sieved flour i3 then stored in a dry air tiglt

container and kept away for further uee.

hen the smouqt of

ailxaed

However, if mature uaripe pulp 1s used, €

sete,
vater to use ie reduced. The pulp l1e pounded to emooth P

with the 1ngreéients ond:  cooked for raquired timo,

Diec V11l

25 plastaln flour
Plantain pulp 60g or 4282

Groundnute 308
Tete vegatables 538
Palm oil IQF
Watotr 340ml
t
{reo 80d uamouided groundaute into emooth Paate
l. Grind okin fTee ¢

paate and Plantain flour and water

2. Mix the groundnut
20 aiaucee o0 {ire

ad blanched. Cut vegecables
k (or snatler 2 misutes

3. Cook tho REXLuTE for

1
4. Add palm oil, 88
to tho cooked mixturd
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La

Plantain pulp 146gm
Or Plantain flour 359gom
Soyabean l4gm

Tete vegetables 16g®

Palm oil 10go

Wacer 360ml

1. Dehull the soysbeans and grind into smooth pasco.

2. Mix the piantain flout: soyobeans pasto'gfd.wnter to
vory smooth consigtency .

J. Cook the mixture on Eire for 20 minutos

caste and bianched. cut yegetables

. Add :alm oilé :zi:u:zs b Motier 2 Llnilas

to the Cooke
Diet X
Rice 498
Cowpoa 18g

1,

2.

J.

Water

Teta vegotablo 488

Palm oil 108

35001

1ed .
Grind dehulie ond cook lor 20 minutoa

inte the tice

blea
lc to a8to nng lanched, cut VEBACtA
Add palm oll (L3 S® ind % walndies
¢o tho cooked 21X co0k {fr another
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4. Mash the porridge into smooth consistency.

Alternatively:

Clean the rice free of stones, pebbles snd bran, wssh and dry.
Theo pill the dried rice into Flour and kepc awsy for further use.

The rice flour can be used in plece of the rice.

Diet X1
Rice or rice flour 398 :
Croundout 178
Tate vegetables éig
Palm oil 108
Water 360wl
I. Rosst and griad groundout asd mix with salt to teste

2. Hash che rice, add water and cook for 25 minutes
f{ne swall places

3. Wasb the vogecables, blench and cut into

4. Add the vegatgble, palm oi{l and salt to tascCe and ¢ook for

5 minutos
5. HYagh tho porrigge and aprlnklo the rossted groundnuts

Powder into the poreidge -
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Diet X11

tandard cup
Rice or Rice flour 6og L/3 s

Soyabeans bg

Tete vesetablee

sog 2} standard cup

Palm o1l 10g | desert 8poon

Water 350m1 ]

L. Wagh stone free and dirt free rice and cook for lSlmf:::::cs

2. Add dehulled 80yabeans paste and cook for fucther : e

J. Add palm oil, solt ond blanch;dmizst::getables to the
aixtyre and cook for another

4. Hagh the porridge to 8200th congistency

Blanched vegetoble

{lled as it is tha practico With P

roporotion of & popular 8oup

in Ondo state (Cbanunu). ‘

The soye boans coul

Soyg beans Proco88inf

bulk proce8scd jnto flour OF paste
J be

ond atored for further UBE.

L.

2.

.

4.

3.

cloan the Boyaboane 2 B {BlanCh)
Boil the boona in vater for 20 - 5
o

he sced coat/tosed

4
Dohull tho boona to remove

e the tuils and clean

Bt s 3 snd Mtore for use

{into esooth peite

besne
th dehu 1lod Y
* ey o four (4) 1n OVOR

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



189.

7. The dry dehulled beans are then milled into flour

Blanched dehulled soyabeans have the added advantage of reducing

that causes beany flavour and odour, deatroys trypsin Inhibitor

haemaglutining, and phytic acid.

The dried blanched dehulled beans could be stored and milled

aa when needed.

Cowpea Flour Preparatlon

Clean tha cowpea. {ree of pebbles, aand and dirt. soak the clean

beans in water and then dehull the beans by hand rubbing. =

deliulled
dehulled beans ahould be oven dried or sun dried. The dried

I g in alr
beans are then pilled fnto flour, sifted packaged and atore¢

tight container for future usc.

estle oOr
The beana could be dry dehulled using mortar and P

8rinding scone.

TIONS
VILLAGE DASE PROCESSING AND PRESARA

¢ the hoame based wasnin

8 dicte could be

The various components O

leve] of available
Rade jnto f1 n a 8sasll villaga level within thao 18VE
n our O

ime
ther'e cooking t
glent nnd reduce BOther

t"Chnology thug @aking it conve

' preparations
& i ¢ meals for thoir “aanlings. llovever
Preparat 3
p : te pra cooking Buch a8 roastling ®ad
ca

0
®tapo {11 ba modified to incorP

(¢
{n svpplement ond vegetable vhile 8N
ote

hegt treatment for the P¥

prevent rancidity.

Oxfdapnce will be ce q\m%ngELOHEALTH REPOSITORY PROJECT

cooking time to tenderize the beans, inactivate lipoxygenase and epzymes





