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INTRODLC TN

Right from childhood, | have boen exposed to elements of
wgriculture. Having beon born 10 a farmior, | laarnt at an sarly age, how
to tender crops, hamnvest com, yams, tomatoes. vogetables and mom
impoartantly to weed the farm on regular basis, ‘When tha idea of going
mlﬂﬂ'ﬂhﬁﬂfwmnﬂ.mhﬂiw—ﬂdﬂhﬁﬁwﬂ
bocause sducation had ary maaning to me bot because, | &aw this aa
a wictory over farm Iabour,

by Unhsorsity carser startod at the University of Insdan in 18960
wihan | registernd as & prelim srudent. incidentadly, that coincided with
tha year of Hegerian ndependence and all gualifed applicants from th
University wire awarded the Foderal Government [(of  Migaeria)
Scholarship as part of the bonanrca 1o celsbrate the indepandeance. My
scholarship and the courss that | spplied for in Chamecal Agricultune
wifd ot tenable st |badan. Morsower, litte did | know about winst
Chemical Agriculture really maant. As such, | was wnabla 10 explain
Fully the differsnces betwesn oddinary Agriculture and Chamacal
Agriculure, My Bponsons wees bs confused as | was and 10 ol tha
profbbem | was renominated for a Commonwealth Fellowship in Canada,
This led mig (0 & basic degren in Agricultural Biochamistry at MacDonald
College of MoGil University, Montreal, Canada.

After the basic degres, | procesded to Michigan State University
wihare | obtained a Masters Dogroe in Bicchomistry. As a result of one
rivvlowr project on “AFLATOXING, | was invited by Prof. G. M. Wogan
W apply 1o the Graduats Sehool ol Massaschusetis Inetituts  of
Technology (M.L.T.J. On resching MLT., | was made to anter anathad
Maprs Programma in Mutrition. and Food Sciance. Finally, this
culminated into a Doctoral programmae at the Horsard School of Public
Haoalth whare | obtained the Degres of Doctor of Science in 1971,

Mpanwhille, on the completion of my Masters Programma in 1 388,
Prof. H. A. Dluwasanmi, the first effective Vice-Chancellar of Obafemd
Awolows Univarsity (DALY, Evited ma to his hotel in Boston,
Massschasstis to disciss possibla sppontmant to the propossd
Departmant of Food Science and Techndlogy. | apphed for the post of
Lactures Il and the applcation was approved panding the completion of
my studias.

THE ESTABLISHMENT OF THE DEPARTMENT OF FOOD
SCIENCE AND TECHNOLOGY

| mirbwed in Migeria on July 16, 1971 and came straight to OAL),



fg-Ha. That ovening, a tall, soft-spoken, English man walked into my
rmom in the V.I.P. Guesi Houses and said: Hello, | am Prof. G, R
Howat, Hoad, Departmeant of Food Science and Technology™ . After the
usual courtesy and socisl discussicns he Invited me to visit tha
Departmasnt the following mormang. The Departmant was hitharto pan
of the Department of Animal Science with Prof. A. A. Adegbols as
Haad of Jepartmant. On the edvent of Prol. Howat and sided by &
youndg Migaran {i.o. this spesker] the Department of Food Sciance and
Tachnalogy was truly borm. The Department was located on tha ground
foor, Faculty of Agnculture, near Agricultursl Extension snd Rursl
Sociology with just two rooma, and ona of the reoms was no bigges
than a cubicle,

Serveral months later, the Staff was meinforced by the armival of
ancther Nigenan, Dr. P. 0. Ngoddy (Prof. Ngoddy is currently the
Academic Deputy Vice-Chancallor, University of Migeria, Nsukka)l,
Maoreove:, Esthar HEGQN was co-opted from the Department of Animal -
Scionce o the now Department of Food Sclence snd Technology. in
addition, A. 0. Ogunsus was slready on study bsave from DAL st the
Univergity of Reading (UK.} s ona of the potential staf! for the
Daparvment of Food Sclence and Technology. Till date Professorns
Balogh and Ogunsua have remained steadiast and loyal staft in tha
Dapartmant.

The aims and objectives of the now Departmant were cleardy spelt
ourl in the first inaugural lecture deliversd in this University by Prof,
Howat titled: “Mot gy Bread Alone®. That fst in the insugural Laciure
Series was held on 30th Movembar, 1571, bn the histonc lecturs, tha
laarmend Profeassr dvwelt on tssuss svecheed in the study of Food Sceenos
and Technology. The study of mellk snd dairy products, meat and meaat
PIUCTS, Cornly, TUbars. Mgurmad, oils, Diveregpes - alcoholie Bhd Hon-
aleoholic, eic.

Thus, it was conceived that & new Depanment of Food Science
and Technodogy would enhance an all-purpose training of & manager 1o
man afl thess food commoditios; someosns who is not & specialized
manager but whao is adaptable to all conditions of change and who is
alao flaxible 1o lsarm in the process. Twenty seven yeors after that
lecture and on this occasion of the second of such lectures from the
Depanmaent, | am proud to stand before you to confirm that ol these
objectivos, ame, and aspirations have baan met.



HUTRIENT REQUIREMENTS OF INFANTS AND CHILDREN
adolescence arg greater than those of adults owing to the necessity of
maintaining healthy growth rates. The weight of an infant doubles
during the first six months of e ang tebles dursng the lirsl beenty
montha, after which tha growth ate declinss considerably until
adolascence. Tha wasght gain par kg body weight 8 about 56 grams
pr day, in the Tt siy months of life, falling to about 2-3 grams in tha
sacond six months of life, 0.5-0.6 grams in the sscond yaasr and 0.3
grams i the sixth yoad, thetsalier romasning at sbowt this figure until
adolascencea.

When bisastted by & haaltby, wall nowhid motbur, sl noemsl
lactation, the miw Born child consumes adequUals AMounts of dealany-
mMacro and Mecro-Nutrisnts to mesl his daily requiremanis. Moreowar,
the mificiency of utiization ol mother's milk by the ndant s ssaumed 1o
e 100% (WHD, 1974). Broast leedeng i3 *a naturad gafoty not® agasnst
tha worst sffecis of poventy.

i thin chald survivos the first month of life (the most dangerous
period of childhoodi then for the next 4 months or 5o, esclusve breast-
fesding goas & lang way towards canceling out the health ddlerance
entwben baine Bedin into powvarty &nd Daing boen into allluencs. Unleks
thil mathed B N axtremaly pood nutritonal health, tho bresst milk af a
mathar in a Migorian village is as good as the boeast milk of & mothar o
a Manhatmn, Kew York apanmant. S0, aven under tha poomst roof, a
child wiho ks broast-fed in this poeriod s lioly o be as healthy and 1o
prow as well as a baby born into a European of an American home. It
is almost as it breast-feeding takes the infant out of poverty for those
ﬂnmiumﬁhmﬂﬂﬂﬂﬂﬂllﬂﬂmhlﬂlﬂ
compansata for tha inpustkon of the world snto which it fhas boen bonn,
in recant years, thers haswe beon signs thet this sirand of ched
protection & boginning to fray. In many MHigorian cities, the incidence
and duration of breast-feeding has begun to fall precipitously.

Braast fesding after the frst year of life neads additianal
BupplornanTARIGn in onder fod tha child 1o maintain 8 steady growth, The
mustriticnal demands and reguiements of the growing child siso ontall
additiongl considerations for nutrients and unless these additional
mutrienis afe provided, the chad’s growth rate will be jsopardised. Some
of those additional considerations includa an increassd need  for
proteins, ensrgy, vitamins and minerals.

Tha hurman body (8 &n ongens which can sat fros the chemecal



gy wu---lmmnﬂﬂhmm“uﬂmm
proteans and alcohol (macro-putrients). Tha resctions and
&t the calludpr lovals reguire the asssstance of biological catalysts in the
form of viteming and minerals imicro-meriants). The body continually
convwverts and replaces its componant parts. Enargy is neadad for the
synthesis of new organic substances both in growth and maintenance.
The body slso has 10 have snergy for internal work such as the sction
of the heart 0 circulating the bigod snd the movemants of tha
disphragm in breathing and respiration. Less cbvious is the work done
n maintaining the concentrations of salts and kons in the cells and bady
fluids. Sodium and chiodds are tha man Bns @0 the bBood laxtracaliuber]
and potassium and phosphats are the main Gons in tha calls finoe-
collulad), The differances in the lone: compositson of tha fulds intra- and
axtra-cellular is assential 1o thair normal functioning and can only be
maintpingd by chamical reactions uiilizing snergy. All thass processes
EonEtee the resting enargy expeandiiure whan the body is complately
at rast and it is generally referred to as “Basal metabolisms®.
Mutrient requinements by the growing child increass sharply after
the age of one year. For axsmple, the energy requirement for the less
thisn one yoar obd 5 about B20 K Calories or 3.4 mage joules, but a1 tha
e of 1-3 yoars thias has increased 10 nearly doubla, sbout 1360 K
Calories or 5.7 maoga joules. Also the protein reqguiremenis based on
high quality proteén intake of egge or milk, have incroased to 16 grams
per day from 14 grams per day (WHO, 1974). Similarly, the vitamin
reguirements have increased. Thiaming (vitamin Bi) has increased to
0.5 mg per day from 0.3 mg, Riboflavin (B2) 0.8 mg from 0.5 mg and
Miszin 8.0 mg from 5.4 mg. Thass isctors are comglicated by the fsst
thit in tho devalopng couniries, poor mothars are unabils 1o mest thir
g nutritional reguirements let alone the demands of thelr growing
infanis. Since the pericd of 1-3 years of age coincides with the period
of rapid growth rate and a period of high nutritional demands, feeding
supplamantation in form of waeaning foods becoms mandatony,

AESEARCH INTD THE FORMULATION AND PREPARATION OF INFANT
WEANING FODDS
Definitian

Waaning may be defined as the introduction to the infant, amy
food, solid, semé-solid or liquid other than breast milk. Any item basides
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faed o infants, this would qualify ass weaning dist. However, thess
harhal decoctions aro noted for their lanative actions and can
somatimes induce savere desrrhes Lhollitfe, 1968).

Farrmulstion of Waasning Foods

W we consider the events in the life of the averapge infant in the
industrialized couniries, we find that there is sarly discontinuation of
bmndum,unnrmmlthnmh-iuuuwﬂ-m
nﬂuiw.Hnumﬂ.mmﬂiﬂmﬁmdnnnlitmwmﬂ
ﬁwﬁmmﬂmwmmmulﬂmh
the hosmie, @¥en in pooT Circumatances present no majer cbstacle fod the
mnn-ur-mu-nlﬂq-ﬂmmﬂn-ﬂnrlmmh
mﬁmmhmum.mhhw
countries, preparaton of strained baby foods B conveniantly taken care
of by the baby food manufactunes.

Hewaver, in the developing countrias thare are mMany pIoDiems
associsted with every phase of the process needed 1O prepars an
mmlmmlmmhmmmm



e attandant Synargism, susceptibility 1o Mectons will be repeating
irsait, '

This, in the formulation and preparation of infant weaning foods
ipacial considematicns must ba given to not only the ekt
:ompositions but 1the safety of the raw materials and the hygiens and
cilltura of the populace for which it & imtonded. Most industrialind
countrins usa nfent formulse that am based on animal milk and milk
products, espocially cow’s milk which cen be produced in large
mpuantities. Sometimas the semplus from the "have countries™ ans ghhen
to the "have-not countries” in form of gifts-in-aid. This happens often
during the pericds of war, national disasters or famines, rarely do they
happan in nofmisl times. Modeover, such gif1s &he slao associated with
political mirings and conditiona. The uss of sancions and naval
blockadoes atfact tha flow of foods and other products 1o tha developing
countrias. It is thorefors very assential that the developing counirins
must develop the capacity to produce their own weaning foods from
local raw materials, since cow's milk is not 8 chaap commodity in thase
Countras.

Historically, Incapafina was the first produect of its kind to be
davaloped under an Intermnational programme. The product was
devaloped i 1963 by tha Instituta of Mutrition of Central America snd
Panama (INCAP]. The product was intended to supplement the
traditicnal diet snd not specifically the weaning period, Incaparing was
dasigned for the preparston of a warm diink, called “atole”,
iraditionally consemad in Guatermala. This wwas followed in 1967 by a
programme n Algeria that kad to the developmant of 8 product called
*Bupor-aming®. A mimilar product was also made ovailsble @ Egypt in
1885, Ethiopia doveloped & product called “Faffa® by tha Ethiopian
Maasition Institete. Since thon, other counities have followed this
pattarn &.4. "Colombinarna®™ from *Colombia® *Shadsmin® from lrang
“Hek-mama® from Turkey and *Pro-Mutro® from South Afnca.

Traditionally in Nigeria. infants and children am weaned on o food
preparation from fermanted com, known a8 *0G1. This grusl has. e
reporied (Akinreda, 15966; and Collis #r &, 1562) o ba defciant @
profeén and thus being an etiological Tacior m the causston of propsn
anergy malnuirition (FEMI. In proposing an adeguate woeaning fonmalar
the Federal Institute for Indwstrial Research, Dshedi (FIRD) devoloped
in 1871, a process fof incoroorating a full fat soya flour into “0gi® and
gave it the name "Soy-Ug”. This product contained 30% soya flour
weith 0% fermented corm. Ales, the product was shown [Akinnele s s



1970} to be nutritionally sdequate both in nutrient composition and
amino acid patierns when compared with other commercial imported
weaning foods, The suthors further showed that the formuls was
affective in ameliorating the common symptoms associated with PEM
(Akinrels snd Edwards, 1971). | must confess that | was highly inspinsd
by this classical plece of evidence which came out as | was beginning
to st up my labocatory a1 Obaferni Awolowo Linhversity, Be-lle.

Recent Advances in the Preparation of Weaning Foods

Tha common weaning foods prepared in the homa from caresl
fours come in form of poridges. Such porfidges arne charasctarnsd by
high viscosity and low anergy contents per unit volume of food,
nacassitoting froquant feedings to meet tha daily energy requiroments
of tha chéld, This s not practical in mural or urban areas whaore mothers
hawve to work the whole day away from homa. This ks gononally refermed
to a3 distery bulk in nfant feeding and it has received prominent
attantion in food msearch in the ket ton years.

In 1988, it was reponad (Desikschar and Malleshi, 19832) that 5%
of malted barley could, because of its high smylese content,
substantially reduce the viscosity of & 15% hot paste slarry of
commercially available weaning foods such as Mestum produced by
Mestle, Corslac [Mestlel and Farex ((laxa). On tha basis of this
ohesrvaton snd hypothesis, Gopaldss #r af. (19868) developed an
mmylass rich food (ARF from baans (PeasEsnem ryohoidieurn) wwhich
whisn nddad at & lovel of 4 g % (wekght per wesght of total aolids) &
10% grusl lowarsd tha viscosity consaderably,

Tha ARF was prepared afier chean wheat grains ware soaked n
irinle the volume of water for a standardized period of 12 hows, This
procass it known as s{soping. After 12 hours of stosping, the soads
wosre garminated for an optimum period of 72 houws which gave the
highest smylase sctivity. However, mould growth was observed after
48 howrs of germination. Therefore a germination perod of 48 hours
followned by sundrying (40 & 2°C) was found suitable for preparing sn
ARF with optemum amylass activity. Oven drying (50°C) and toasting
(B0 = 4°C) on a shallow mon pan wade alao tried.

Tha resulis showed that the sun-gred ARF had the optimaum
amiylase activity, howeovar, it had a poor shelf of about 10 days,
Toasted ARF had a good shalf life becouss of a lowsr indtial molsture
content (due to the higher temperature of processingl. Low maoisture
content inhibits the growth and proliferation of microonganisms, thereby



axtanding the kooping guality. In sddithon, a higher processing
iomparatiens (B0 = 4°C) in tha case of tha ioasted ARF may itsell lowar
tha instsal swrface microbial load.

Sinca tha toarted ARF was found to have a longer shalf e,
whiich |8 a deslred charactoristic for any processed food and makas tha
product more roadily  acceptable, the catalytic activity which was
comparsbla o those of pure enzyme or sun-dred ARF, makss this
mathod unique in the rural sattings of the developing countries. It possd
a simple approach, nexpensive and easily adaptabls in any villags
locality.
it iz slsn known that thers ane warous ways of reducing tha
viscosity of grusls and among the low cost methods, germination
[mealting) seams to be the most effective especially using tha ARF
dascribed in the precesding paragraphs. During the gesmination of
graing o-amylasa activity is developed. The anzyma degradaes the stanch
granubas reducing their water binding capacity and conssguently
lowaring tha viscosity of the greels. Whan germinated cersals are usoed,
tharefore, Bquid greal can ba prepared with a higher flour concentration
than that of grusls made from ungerminaied corsals (Mosha and
Svanbarg, 1983). As children aro able to consuma mane of a8 Bquid
woaning gruel than that of a stiff porridge in oo maal (Mosha and
Swvanberg, 1287 thoy can obtain much mors enargy and othar merisnt
per meal from such a gruel than from one prepared in the traditional
way from ungesminated flour.

Thus, following the production of ARF in India, a similar work was
conducted in Donmadk using barkey &8 tha main graing (Hanasn &r &,
1585]. The grasna ware germinamd for 2-3 daye. As genmination
incroasad so alpo the o-pmylass scihvity increased. Afver germination,
tha kernels wero dried at a temperature ranging from 26 to 80T for
about B howrs and kept st B0*°C thersafter for sbout 4 hours. Tha
shoots ware removed and maliod graing wenn sifted (0 8 degrow of
refining comparable fo that of the semi-mfined portions. Genmdnation
had & remarkable reducing affect on viscosity and the effect increased
with germiration tmae.

it wisk abasrved that it vwas guits concevable to incnsass tha by
matter content of grosls soms 2 1o 3 times by using flour from grains
permingted for sbowt 2-3 deyvs of to double it by including & small
amaunt of garminated flour [ARF] to thoss of ungarminated. Mormally,
tha food intake of & 1 year obd must contain Bn energy densty n
woaning foods oxceading 0.7-1 K Caloris per gram (Mosha and



Svanbarg, 1987). This caloric density was achieved by gormaenation or
by adding & small gquantity of ARF.

A similar progact was conductsd in Luganga village in Tanzania
iMosha and Svanberg, 1980). Tha traditional weaning tiets in Tenzania
mre wary much similar to those in Migeria, Tha most common grual in
Tanzania is called “UF" and it is similar to the Nigerian *Ogi® mada from
maaize, songhum o millat Nours. Ondinarily “UjI® contains about 5% dry
miatter which resulted in an energy density of 0.2 K Calorie per gram of
prepared gruel. Tha upper Emit for dry matter is sbout 20% because,
beyond this concentration the gruel bacame difficutt to stir. At 20% dry
mntter, the sguivalent energy density was about 0.7-0.8 K Cabories per
gram.

Since the human milk has an enangy density of about 0.7 K
Calorias par gram (Macy and Kelly, 1867) it s reascnable to assuma
that the enargy dansity of a weaning diet should ot laast exceed 0.7 K
Caloris par gram, Moreower, avaluation of food intake studies in young
childran (Rutishauser and Frood, 1973] Indicates that an energy density
of & weaning diet of about 1.0 K Calosie per gram is needed in order 1o
satisly energy requirements of the childien (FADSAYHDOUNL, 1985).
To mest with the energy nesds of tha growing child tharafons, has will
require about 4-56 Btres of the groel contalning 5% dry mater, Tha
thicker grual containing about 20% dry matter provided adequate
ansrgy density, but s conslstency made It less easy 0 consuma,
sapacially whan tha child iy batween 6-18 months old (Church, 1978),
The high volume/viscasity character of a diat is what was refermed to
as "dietary bulk®™ and can bo & major constraint in providing childoen
with anough food in areas such as Migeris, whers starchy staples are

tha main foods [Nical, 1871).

Malting of of grains &8 we hava sean sarier, or the
addition of small guantities of germination flour {"power flowr™ or ARF)
conslderably reduced distary bulk {Mogha, 1883]1. In fact when the
*povwar flour® of sorghum was introduced in the Tonzania stedies, the
children ate greater guantities of the 20% dry matter food, comparable
to the quantities of foods containing 5% diy matter. Tha 20% dry
matter becams lquelied porridge such that childvan batwaeen G and 18
months had food intake that was about the sams as the pomidge
contsinang fhin gruel,

Tha implications of thase findings are that in order for the growing
child to moet his daily snergy requiremaents more than 3,500 mi of the
5% gruel is needoed per day. An amount sbviously imposaible for o one



year old child to ingest even il forced-fed. Of the thick 20% porridge,
about B70 mi [265%) per day is needed. This could be saten in threa
maals according to an averags intake of about 277 mi per maal. this is
considersd quite sufficient to meet with over G0% of tha vatal snengy
raquirsmants of & growing child, whan tha mother's milk supplias the
raemairing 40%. As the child grows older the proportion of the weaning
dint Increases, until mothar's milk ks totally withdrawn.

CONTRIBUTIONS TO WEANING FOODE RESEARCH AT THE
DEPARTMENT OF FOOD SCIENCE AND TECHNOLOGY,
OBAFEMI| AWOLOWD UNIVERSITY, ILE-IFE.

Tha first conasderations wi had was that among begumas, Soya
baan might not be the most switable for preparation of weaning foods
in Migaria. Tha reasons behind our thinking Included: (1) Soya boan was
not then widely grown in Nigorda and (2} there wers nRumerous
alternatives that have not been exhaustively investigated. Ouwr first
approach was to mix pratein concentrates from groundnuts with Ogi.
These wore fod to experimantal wesnkng animats. Twanty four sibino
rats wera placed in saparate matabolic cages and fed on tha basal dist
for & peried of 7 days. Tha animals were than waighed and separaied
o six egual groups whan the axperimaniad diets were Introeduced. Tha
animais were maintsined on these diets for a perdod of 21 days. A
commarcially available diet [Corlac) was used as control [Fashakin and
Ogunsola, 1382).

The results showed that in terms of anémal growth as
damonsirated by animal gains in waight, the combination of
protein and corm flowr, *Mut Ogi®, was not guite a8 good aa that of tha
commercial product. Howaevar, it waa observad that the “Mut-0gi® snd
"Soy-Ogi® renked very closaly, Tha redative performances of thasa
products reflected on the aming scid paftems in the proteins and the
diffmant “atios of the sssents 1o the non-assantial amino acida. Whila
soybaan lacks Methionine, it ks rich in lysine. As was repored (Ross
and Wazon, 1956} B59% of the total sulphur aming acid reguirsmants
by animals could ba met by cystine, Furthermors, other reports
{Scrimshaw o &, 1958) showed that in diets with poor amino acid
badance, the amount of Mathionine suggested by the FAD/WHO (1873)
rafersnce protein might be too high for infants snd might have
undasirable affects. This would ssem 1o indicate tar the deficsancy of
lysine I the grovndnut protein was more crucied than thet of
Mathioning in the soya protein. The siuation might have bean further

10



ngpravated by the kow level of lysine and oyptophan in the corm four,
Corelac product on the other hand contained whobe milk, rich in all the
assantial améno ackds, minerals and witemsns, Thus o would be
axpocted, cerslac gave much haghsd growth tate comparad with the
other dhetary régimans,

Following o ypothesls thet the different performances of
animeals in thass sxporimentsl dists could bo explained in tenms of
arming acid contenis, ssemed to indkcate that no singular legurme could
ba combined with coresls to constitute a complets dist comparable 1o
milk-based déets since sach legume of any vogetable protein for that
matter, is frought with deficiencies of Emitng amino acids. Our
solutions to the problem rested on the notioh that a combination of »
mixmure of legums proteing would bnd compansatory affocts on one
pngther 1o peoduce & phoduct close 1o milk or perfect protein. The maw
hypothasis was tested.

THE APFLICATION OF MIXTURES OF PROTEIN CONCENTRATES
FROM LEGUMES IN THE PREPARATION OF WEANING FOODS

Tha marerisis that wara usad in tha imvantigation included black-
oyed cowpaa, malon, and soys boans as proteén sources end maizo
graing as cersal flour source. The materdals were obizined from the
Agricultural Research Farm of Obaferni Awolowo Unbeersity, Be-lie
(Migeria). (Inly the soya grains were obtained from the Institute for
Agricultural Ressarch and Training (LARAT], Ibadan (Migedal.

bn ah cases, the produects weds cleansd snd dohiulled pnd then
minced and defatted. The resultant prodects ware millod and slovod,
and subseguenily thoy weis spray-dred as flour progucis. A product
o cowpeo-melon-soy-ogl mixture was thus prepared. Similarly, a basal
deat was prapared using the methods of Bamhan ot of, (1966]). The

BEvEan OA¥E, ﬁhﬁpﬂnﬂ.h.ﬂﬂmnﬂuﬂuﬂn—
groupsd. Tha avoregs waolght per group was spprodmately the same.
One group of § animals which served as control 10 the experimantal
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groups wos sacrifcad and tissus samplas from the liver, kidney and the
plantaris muscla of the hind leg wern waighad and frozen (at -70°C)
whtd full analyses ware comploted. The remaining animals ware placed
on tha sxperimantal diets over a period of 28 days. Water was supplied
ad iturm. During tha pedod, distary intake and growth wers necorded.
Afrer the scoomplshment of the expadimsents, 1he anemals wan
aripeathetred and ascrificed. Tases specimens wore obtained and
froron wntil analyses were completed,

The results of the growth measuremants showed that the mirture
of vegetable proteins performeed fasvourably compared with Canslac. iy
thie other hand. the use of the mdididus] protsing was Not SEs50I8T8H
with s&tisfactory waight gein, Actublly the differences B growth rate
wisie stattcally significant with Corslac compared with individual
proteing from aither soys, malon or cowpea, right from the 10th day of
thin axparimant. Significant difforences botwean growith rates of =~imals
Tod the mined diet and the individual proteins commanced only aftor the
18th day. No significant differances however, worn ODEeryad DaTwaan
tha anirmals fed Corelac and the mixed dists throughout the experimant.

Apart from weight gains and anémal growth rates, the efficacy
over the use of individual protaina was further investigated by the total
waight gain of the varous body tissues. The increass in tissus nitrogan
content in the group of snimals recehving the mixed diet and thoss kapt
on Cerslac wore almilar, In contrast sgnificant differances wers
obsorved with groups treated with the individusl proteing companed
with sither Corslac or the mined diet. Also, an exsminaton of tha
protein efficiency ratio (PER} and the net protedn retantion (MPRI which
are paramates moasuing growth rates, wore mecorded in the various
distary groups. The most favourable values wers apperent in groups
vranted with Corslac and the mixed diats, wheraas PER and HPR wars
inferics in groups recaiving individuad protesn sources.

It might be concervable 1o axplain these chearvations on the basis
of the amino acid contents in the respective diets as well as the ratio
of the essential to non essential aming acids. Melon protein contains
high contents of mathicnins, tryptophan and arginine, in proportions
that are much higher than tha other vegatables protsine that wers tased
(FAD, 19701, On the other hand, cowpea protein is known 1o ba rich
in tysine, while soya bean protein contains sppreciatils smounts of
cystine. Feeding with a mixture of these proteins may therafore
spproach a profile equal to that of an ideal protein. The results obtained
from the investigation support the hypothesis since dietady treatment
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with e mixed dist resumes n adequaie growih and noomal tissus
nitrepen contonts

Durling thea weaning pariod, mothers may producs low guantitiss
of breast milk becousa of inadequats food intake (Collis er &, 1963),
For, praper giawih of infants and children nesd adequate protein durnng
this period of waaning and this makes tham a highly vulnorable target
(Ransoms Yutl of &, 1972}, Only & mixture of digestible and
compleomaniary aming acid profiles prodweced from locally available
vagetable proteins can serve as slternatives to milk proteins.

NATIONAL PROJECT ON THE FORMULATION AND PREPARATION OF
INFANT WEANNG FOODS FROM LOCALLY AYAILABLE
LEGUMES AND CEREALS

i THEE, aher 8 nationwide call for research proposals on projects
that wee ready for both  pilol  prodection  and  evenvbual
commerciaisation, we prasented a proposal for the formulation and
preparntion af an infant weaning food from legumes and cereals. The
proposal along with othars from the University, was screened through
the Faculty FRassarch Commitbes and tha Uniesrsity Resaanch
Committas (LURC]. The National Science and Technology Fund (NSTFI
finadly mpprowed thres proposals in the cowniry and fonunately ours was
ane of tham, However, bafore the approval, NSTF had inconpomated two
other mesaarch Institutes including Federal Institute for  Industrial
Resaarch, Oshadi (AIIRO) and Mational Horticultural Assearch Institute,
Ibadan (NIHDAT] into the ressarch project. This was necessary because
of tha experience of FIIRD in producing “50Y-00GI1" and slso becauss
of it capacity 1o make the products &t & pilot scale prior o full
commaiciakeation, Marsover, MIHORT 1oo had produced balare then a
baby food that thoy namod “Soya-Musa® becacss it contained soya
beans and plantasns. After all the amandments wore ccepied and
implemented, the project fnally ook off in May, 1983, with this
Spoakor as the Coordinator of tho project.

The magor features of thoe propect invoheed an initial saarch for an
sccoptable formuls that would meet the daily nuirens’ requinemants
of growing infants within the ages of § months and vwo yvears. Thas
potiod, a8 we know, congttubes the wesning parod o whech
complomaniary fesding other than the mothars’ milk {8 requened. Cur
main objectien was to use miviures of legumas rather than singular
application of a protein source. This approach was necessary o
sliminate the adverse etfects of the miting ameno scids which seermed
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(o render sangle applications deficiant and neffective. Moreovar, our
formulations were 1o be adequately fortified with vitasming snd minensla.

The nutrient composition of the formulaisd dest contained soya
boan fhour {15%); sasame sead flour (5%], vegetable oll {10%]; vitamin
mix {1%]; salt ‘mix {3%] and comn flour (B68%). On analysis of the
finishad product. the protein content was 18 .686%: Moisture [6.28%);
Fat (8.03%) and Fibre {0.40%). On biologécal aasay aftor Teading the
diet to experimantal rats, the animals gasned sbout 67.54 grams in 28
days compared with a similer waight gain of 64,568 grams by animads
fod & commarcial product (WUTREND) which served as control, sinca
Mutrend also contains soya beans and com flour.

dAfoer the initial chemical and bickagical assays ware complated in
o isboratorias ot Obafemd Awolowo University (OALT tha product was
sant 10 the Institute for Biologecal Chamestry snd Nutrition, University
of Haohanheim, Stuttgarn (Germany]. By the use of High Performance
Liquid Chromatography (HPLC) the amino acid profiles wers analysed.

wmmmmmm-mmum
togathar with the aming acld profiles, the product was ready for the
crucial clinical studies, that would snsure its acceptability and utilization
in tha heman subjects. The Clinkcal studies wars initially commenced by
Dr. J. A. Dwa of the Departmaent of Pasdiatrics, Obafemd Awolowno
Univarsity, lhe-1fe. He later went on study lesve and then the studies
ware transferred 1o Ur, Adeddu of the sama Departmant. Thar warng
s major sathacks that caused the delay in the complation of tha
sudias: (1) The spaie of desruptive, indusirial actkons involving the
nations Unbrorsities and Teaching Hospitals which lod "o closures of
Institutions and lmited patient recnstmont with follow-up short and
long-term laboratory investigations. (2) The sconomic crisis attendant
to the palitical unrest surrounding the "JUMNE 12 SAGA"™. This led to a
high rate of default and discharges, sven somaetimes againat madical
mdwice. Howaver, the clinical studias wors comploied with ths following
objectives, to:

i MMMHNMMHIMHWM
growth of infants and childeen with of without protein endegy
mmaslnutrieen (PEM] using the snthropomatric massuremanta of
wrnights and med-uopper arm clroumfersnca (MUAC)H,

i2) Dwterming the sffects of the food (diet) on clinicsl cedema in
patkents with oedematous mabiutrition (Marssmic-Kwashiorkor) .
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(3 Use methods of the dinical obssryations 10 determing SCoopLancs
of the foad by the children recreted o the study,

(4} ' Usae the resulis of the study o determine the suitability of the
food as a weaning food for children.

Approval for th study was abtained from the Ethical Committes
fod ressarch on humana of the Obafemi Awolows University Teaching
Hospitala Complax ({OAUTHC], Be-lie in 1591, The swudies commanced
in 1853, Two groups of childran were mcruited for the study, cnae with
PEM and the other quite narmal children. The diagnosis of PEM was
ased on the Wellcome classification and the work of Jelliffe (1888).
Al the madnourished children waere withén the ages of G months 1o 3
years and their @iness was not associated with vomiting which would
hiva pracheded oral fesding. Thesa patients wers recruited from tha
mirtritinnal rahabiliiason unit of the QALTHC or tha Children Emangency
Wiard,

The group of healthy children sere infanta whose parsens wors
anending routine foliow-up clinic at the Consultants Out-patient
Departmant of QALUTHC. Initially, all mothers wesma tasgni the methods
fior proparing tha food ot a ratéo of 1:4 of clean water and then browght
to boiling slowly to form a paste suitabla for ingestion. To facilitate
good acceptability, a little sugar was added 10 taste. The PEM children
were offered as much of this as possible in 4 1o 6 daily servings as
todarated and withouw! Beniting thair desire for othes sdditional foods,
whather suppled by the mothers or the hospital. Semilarly, noomal
children wera sarved the food s the main cersal in tha diet.

Each patient wwas ohesarved for rofusal of diets, that may indicate
nan-acceptance and the rate of disappearance of cedema was recorded,
Al children wars woighed and the MUAL maasurements taken at the
beginning and at weakly inpervals for a total peried of about 4 weaks.
any adbvarse conditions o reactions presumed to have boen caused by
the dist was 0 bo gquickly and prompty reported and recorded.,
Howavar, thiare ware no adverse effects observed throughout the
duration of the trials.

The msults indicated that out of tha 19 PEM patients and 13
narrmal children, anly 11 sach concluded tha studies. Tha rest delaulmnd
for reasons snumaratod sarlier. Our of vha 11 patients with PEM, &
wone marasmic, § had kwashiorcor and the remaining one had a
combination of maresmus snd kweshiorkor. Anthropometric
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means was statistically significant.

Similarty, on sdmission, the MUAC for the PEM patients ranged
from 76 1o 128 mm with & masn of 36.3 = 17.4 mm. The MUAC st
4 wepks ranged froim T8 o 128 mm with a masn of
101.3 = 155 mm. The defferance bapvesn the Two mMasns was
statistically significant, For the normal patlents MUAC &t recruitment
ranged from 84 to 138 mm with o mean of 1200 = 17.2 mm. Tha
MUAC afver 4 wosks ranged from 84 to 148 mm with a maan of 122.9
£ 144 mm. Tha dsffersnce batweosn tha two mesans wes not
significant. The resubs anme consistent with the follawing ohsarvations,

Thet foed supports growith of normal childnen.

§52 1}

e

The food promotes loss of cedema fluid leading to satisfactory
recovary Tromm PEM. It wad thas concluded that tha dist was
sultabls as & waaning dint not only for nomal children whars
normal growth is achisved but also in malnowished children
wrhare recovery and subsoguent growih bacome possibla.

SUMMNARY

In sumimarizing the contents of this lecture, my atenthon is drswn
to the diffarent connotations that the tile of the lecturs may ganerats,
it in gratifying that different paople give the titly differsnt maanings
depending on the noeds, the circumstances and the goals of the



interphater. In this lectune “The young shall grow ... B has four majo:
[parta:

1.  We considersd the basic nutritional requiremants of infants snd
the growing children in terma of shengy, proteins, vitaméns snd
minerals.

2. The ressarch efforts for protein supplements particulardy o
simulate milk proteing were considered,

4. Dwr contributions to thesa ressarch offorts ot Obafomd Awolowo
Unbsaraity wore siso emphasized.

4. At tha national level, alfarts ganied to tha production of tha faod
supplomant at tha pilot scale fevel with tha ultimate intention of
full commarcialisation ware discussad.

Tharefore, from the nutritional point of view, the yaung shall grow
i the basic nutrent requiremants are met. How these nutritional
requirements can be mat has been the subject matter of this lecture.
Maraover, on the Bghter note, if we consider the establishment of the
Department of Food Science and Technology in 1971 as the birth of a
“new baby™, indeed this baby has grown. For exampla, all the ploneers
and foundation mambars ara today, professads in thair varsous Felds of
focd specialication, Momeover, ona of the ealy slumni of the
Deparbmant s today the Managing Director of Cadbury MNigena Pic,
wihile anothar alumnus has reached the status of Director of Markseting
a1 tha Migorian Brewsries Pic. Further, there are numorous alumni
scattered &l over the country in difforent food induestries and
conglamerates. In this respect, the Department has grown having used
md:ﬂpﬁ'ﬂﬂdﬂﬂﬂ-ﬂﬂtﬂ'mmn at its disposal.

RECOMMENDATIONS

coninuous calls have been made from many inaugural
lectras 1o Governmant to do one thing of the other, no sighafscant
response has smarged over the years. The time has come for
Unhreraities 1o bacoma mora reakate about their goals and aspirstons
and mose imporianty the means 1o achieve them. | is & general
phonomanon thai some American Uinkearsides such as MLT, and
Harvard normally do not publish thedr annual budgets. Mo reasons am
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usually given bul opinkon views relate this behaviour 1o the Wemendous
contibuthans coming from alumni bodsss. Thus the budget becomas 80
karge and the ncoma so huge that it is almost smbarrassing to publish
i, My submission thesefore is that we can borrow & leaf from this
concapt of ralying maors on wealthy and philantropss alumni, both fos
Uniwarsity funding and ‘developmant. Tha mek will reguire & well
coprdinated  linkage betwean the LUnbvarsity and tha natkonal
associations of Alumni of this Great Unhbrarsity. Morecwer, thare are
inherant advantages in relying mom on ahemni donations Tor it will
guarantos indepsndence and encourage toted Unbrarsity autonomy,
Decisions on tha application of alumni funds can only ba setiled
betwoen the alumni and tha University, Both groups share somathing
in cormimaon: the interest of the University and s rapid progress.

Whatover it may be worth, one cannot conclude this lecturs
without bringing 10 the attention of the Federal Goves: nant of Nigaria
thi naed 10 Support and subssdize avery Nigatian child from birth to the
pge of vwo years. The subsidy could come in form of chaaper
distnbuticn of baby foods mada fram avalabla raw materials. It @ cha
inalienablo rght of each Nigerian child 1o survive the toothing problems
forced on him by povesrty and predominantly environmental facoes, it
is. common knowledge that the industnalized coumtries support thair
citizens ai birth by offering mélk subsidy and hot day meals at schoaol.
The Migerian child deservas to live with fros access to medicare and
pood education,
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