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Introduction 

The purpose of t h i s  Paper is  t o  draw the at tent ion of Governments t o  

the urgent need f o r  concentrated e f fo r t s  i n  order t o  improve the nut r i t ion  

of the pre-school age group. Especially the problems concerned with wean- 

ing and the lack of e ~ d t a b l e  food fo r  the weaning period will be discussed, 

since this is the main reason not only f o r  the high mortality r a t e s  i n  

childrenbetween one and four years of age but a l so  fo r  the retardation of 

physical and mental development t h a t  can be observed i n  regions where 

protein malnutrition exis ts .  

It has not u n t i l  recently been possible t o  c l a r i f y  these connexions 

and therefore it is not a t  a l l  surprising tha t  feeding of young children 

is s t i l l  commonly regarded a s  the sole  responsibil i ty of the parents. 

This is clear ly  a misinterpretation with serious consequences since the 

general population lacks the basic knowledge f o r  adequate infant  feeding 

and cannot, i n  many cases,  buy or  produce acceptable foodstuffs f o r  t h e i r  

infants.  

It must.therefore be made c lear  t h a t  a s  a consequence of our increas- 

ing knowledge i n  this f i e l d ,  the governments through the ministries of 

,health,  have t o  accept t h e i r  responsibi l i ty  f o r  adequate nut r i t ion  i n  ear ly  

childhood. I f  not, it w i l l  be found t h a t  much of the e f f o r t s  t o  improve 

the efficiency of the health service w i l l  be ineffect ive and a l so  t h a t  the 

educational system w i l l  meet with l e s s  success than i f  the majority of 

children a re  on a physical and mental development leve l ,  corresponding t o  

t h e i r  chronological age. One reason f o r  the slow development i n  t h i s  

f i e l d  might be the multi-disciplinary approach needed t o  achieve r e su l t s  

and t o  overcome the strong force of t radi t ion.  

The assessment of frequency and degree of malnutrition is clear ly  a 

medical and public health problem and so i s  a l so  the treatment t h a t  must 

be given t o  c l i n i c a l  cases of malnutrition. The prevention of malnutrition 



i n  general is ,  k - ~ : : ~ : ~ c ? ? ,  r?x?y par t ly  a medical problem, although the inedical 

authori t ies ,  due t o  t h e i r  insight  i n  the existence and consequences of the 

s i tua t ion ,  must take the leadership i n  the planning of t h i s  par t  of the cam- 

paign against hunger and in ik i a t e  production of protective foods f o r  children, 

a s  well as  changes i n  the food d is t r ibu t ion  pat tern of the society,  when needed. 

B ios t a t i s t i ca l  Data 

It has been estimated t h a t  the mortality r a t e  i n  the age group 1-4 

years i n  most developing countries, is about 20-50 times higher than i n  the 

developed countries. 

I n  some of the nut r i t ion  surveys performed or under way within the 

Region, a s  much a s  50-80 per cent of a l l  children between six months and two 

years are found t o  be malnourished from the beginning of the weaning period, 

due t o  lack of sui table  weaning foods. This widespread and ear ly  under- 

nu t r i t ion ,  i n  corobination with infect ious diseases,  const i tutes  the dominat- 

ing reason f o r  the high mortality ra tes .  Another consequence is t h a t  the 

children who survive and reach school age, are  fundamentally d i f fe ren t  from 
1 2 

normal children and retarded, not only somatically but a l so  mentally . 
Recent surveys within the WHO/FAO sponsored applied nut r i t ion  project i n  

the Sudan, demonstrate, f o r  example, t h a t  the overall  prevalence of malnutr i t im 

i n  a group of 1 907 school children (7-20 years) was 49 per cent while the 

incidence i n  the ycrungest age group (7-10 years) was around 60-70 per cent. 

It is regret table  tha t  most of the food intake surveys performed e a r l i e r  

do not give any specific data for  the intake of! children under two years of 

age. 

'Eiengoa, J.M., Malnutrition and Infectious Diseases - The "Surviving child" 
UNESCO/%-IO Second International Conference on Global Impacts of Applied 
Microbiology, Addis Ababa, 6-11 November 1967. 

2Cravioto, J., " ~ a e d i a t r i c s "  - The Journal of the American Acadellly of 
Paediatrics , 3, No. 2, Part  11, August 1966. 



Recent surveys from s i x  representative d i s t r i c t s  i n  d i f fe ren t  par ts  of 
1 

Ethiopia indicate however, t h a t  i n  the age group 1/2-2 years,  the food 

actually given t o  the children usually i s  insuff ic ient  i n  calor ies ,  proteins, 

i ron,  calcium, Vitaain A and Vitamin C. Also, the f a t  content of the d i e t  

is i n  some d i s t r i c t s  so low, or of such composition, t ha t  r i sk  f o r  essent ia l  

f a t t y  acid deficiency can occur. 

I n  t h i s  Ethiopian investigation, the weaning habi ts  have been carefully 

covered, and it is  concluded tha t  proper infant  food f o r  t he  weaning and 

post-weaning period i s  almost non-existent. I n  Sudan, a study of weaning 

habi ts  and t r ad i t i ona l  weaning foods i s  also going on, and from Lebanon, an 

extensive study of the weaning patterns i n  a periurban population was 
2 

published i n  1955 by D r  J . K .  Harfouche . 
It is  of f indmenta l  importance t h a t  basaf im.ds ta  of the different ,  types 

exemplified above are collected i n  a l l  countries of the Region, i n  order t o  

make an improvement of the weaning practices possible and acceptable t o  the 

population. Nutrition surveys should not be carried out without separate 

analysis of the pre-school age group and weaning habits. 

On the bas i s  of available Information, it can be said however, t h a t  

the prevalence of ear ly  malnutrition i s  so  high t h a t  it must const i tute  a 

serious handicap t o  national development not only because of the resu l t ing  

i l l -heal th  and high mortali ty,  but a l so  because of the p a r t i a l  f a i lu re  of 

expensive school education due t o  the lower learning capacity of school 

children, who s t i l l  are ,  o r  e a r l i e r  were, malnourished. 

It seems, therefore,  advisable t o  give the highest possible pr ior i ty  

t o  the pre-school age group, and within t h i s  group %he we3ninggrmpi where 

the malnutrition usually begins, should especially be considered. That the 

age from s i x  months t o  two years is the nut r i t iona l ly  most vulnerable i n  

human l i f e ,  can be understood i f  we consider the nut r i t ion  requirements i n  

1 
Supplementary Food f o r  Ethiopian Children (Children' s Nutrition un i t )  , 
International Conference, Addis Abate, October 1967. 

2~arfouche,. J.K., Feeding Practices and Weaning Patterns of Lebanese 
Infants, 1965. 



this period and the physiology of weaning, i n  r e l a t ion  t o  the poss ib i l i t i e s  

t o  sa t i s fy  the requirements on basis of generally available foods. 

Requirements i n  Relation t o  Age 

The difference i n  vulnerabili ty i n  d i f fe ren t  age groups, i s  d i r ec t ly  

re la ted t o  the re la t ive ly  higher requirements f o r  most nutr ients  i n  the young 

individual. ?rotein a s  the most l imiting f ac t e r  of the d i e t  is  of special  

i n t e re s t  i n  t h i s  connexion. The requirement of protein i n  r e l a t ion  t o  age 

is given i n  Table 1. It should be observed t h a t  the f igures  given r e f e r  t o  

milk protein f o r  the f i r s t  year and t o  "reference protein"' thereafter.  

The pract ical  allowances are  thus higher depending on the quali ty of the 

protein and other special  conditions. 

Table 1 

The Protein Requirements of Infants  and Children 
2 

The requirements are thus closely re la ted  t o  age, being highest per kilo- 

A g e -  

Munths 

0 -  3 

3 -  6 

6 -  9 
g - 12 

Years 

1 -  6 

7 - 12 

13 - 19 

g r m e  body weight f o r  the youngest. The reason f o r  t h i s  i s  demonstrated 

g. protein per kg 

2 3 3  

138 

115 

112 

110 

0 ,? 

018 

"~eference Protein" is a protein of high biological value, containing a 
specified pattern of amino-acids completely u t i l i s ab le  .for anabolic 
purposes a t  maintenance level.  

2 F A ~ ~ ~  Expert Group TRS N'i .  pl, 1965 ( h o t e i n  Requirements), 



i n  Table 2 Where the growth r a t e  i s  given i n  r e l a t ion  t o  age. The growth 

r a t e  i n  the f i r s t  year of l i f e  i s  thus very high. During the f o e t a l  period 

it i s  s t i l l  higher. 

Table 2 

From the qual i ta t ive point of view, the requirements are  a l so  d i f fe ren t  

and more- specific i n  the young. This i s  ref lected by the way i n  which the 

biological nu t r i t i on  i s  arranged, before b i r t h  v ia  the blood of the mother 

and a f t e r  b i r t h  by the mother's milk. It i s  not surprising, therefore,  

t h a t  a r t i f i c i a l  subst i tutes  f o r  the biological nu t r i t ion  during this period 

are  hard t o  design, as a matter of f a c t  impossible f o r  the foe t a l  period and 

possible only under optiinal conditions f o r  the nursing period. 

A g e 
(years) 

0 - 1  

1 - 2  

2 - 3  

Physiology of Weaning 

> 

Increase i n  
Bir th  Length 

50 $ 

16 $ 

10 $ 

Any subst i tut ion of the biological nu t r i t ion  i s  weaning. I f  the wean- 

ing starts when the biological nu t r i t ion  i s  s t i l l  suf f ic ien t  ( t ha t  is before 

six-seven months of age) it is an unphysiological weaning. When it starts 

a f t e r  t h a t  period, it is  a p h y s i o l o ~ i c a l  weaning. I n  both cases, the food 

used a s  a subst i tute  f o r  the mothers' milk must provide nutr ients  quali tative- 

ly and quantitatively comparable t o  breast-milk. The period of weaning 

usually i s  defined a s  the t o t a l  period during.'which breast-milk is being re- 

placed by other foods but still available t o  some extent. From the prac t ica l  

point of view, the age under two years should be considered a s  an en t i t y ,  

however, since the special  nu t r i t ion  problems of the weaning period as defined 

above pe r s i s t s  during the post-weaning phase, up t o  about this age. 



Earlx (or c?p:-Iy?lc7 o g t c d  weaning has since long been increasing i n  

the developed countries and always based on the use of cow's milk. Also, 

under optimal conditions with regzrd t o  general hygiene and care, such 

a r t i f i c i a l  feeding involves cer ta in  r i sks  as  compared with breast-feeding. 

It i s  of i n t e re s t  t o  study the mortality f igures  f o r  bottle-fed infants  a s  

compared with breast-fed i n  an investigation from the United Kingdom a s  

l a t e  as  1951  able 3): 

Table 3 

Relation between Feeding and Mortality 
1 

Even i f  data  of t h i s  s o r t  are interpreted with great  care and the 

differences found not uncr i t ica l ly  a t t r ibuted t o  the type of feeding per se ,  

it is  nevertheless qui te  c lear  t h a t  despite the most optimal conditions w i t h  

regard t o  medical sapervision and hygiene, ear ly  weaned children show higher 

frequency of cer ta in  acute infections and a l so  notable differences i n  serum 
2 

biochemistry, i n  comparison with normally weaned children . This i s  not 

surprising, i n  view of the fundamental chemical and biochemical differences 

between the natural  fo@ f o r  in fan ts ,  breast-mill;, and the natural  food f o r  

calves, cow's milk .  I f  performed under sub-optimal hygienic conditions, 

and especially,  i f  no cow's milk or mill.-based weaning foods are  available,  

ear ly  weaning i s  a r e a l  d i sas te r  t o  the child and should be avoided by a l l  

means. 

Feeding 

f 

Breast-fed 

Partly bottle-fed 

Bottle-fed 

T O T A L  

%obiLon, M., Infant  Morbidity and Mortality, Study of 3 266 Infants ,  The 
Lancet, No. 6558, 788-79, 7 April 1951. 

'Idellander , O., Vahlquist , B. , Mellbin, T., Breast Feeding and Ar t i f i c i a l  
Feeding, Acta Paediatrica, 48, Suppl. 116, 1959. 

No. of 
I w a n t s  

' 

971 
1 441 

854 

3 266 

Mortality 
(per 1 000) 

10,2 

25,7 

57,3 

2923 



Normal weanine; (physiological weaning) s t a r t i ng  between s i x  and seven 

months, has t rad i t iona l ly  been based on the use of cow's milk a s  main protein 

car r ie r ,  a t  l e a s t  u n t i l  a f t e r  two years of age. Under appropriate super- 

vision and i f  mixed foods are introduced successively, such normal weaning 

could be considered t o  be a safe and uncomplicated procedure, 

For the majority of children, i n  t rop ica l  and subtropical countries, 

milk is however not available,  and the mothers have t rad i t iona l ly  t o  r e ly  

on home-made weaning foods, based on the same foods as  used by the r e s t  of 

the family. 

A s  has been demonstrated by the surveys undertaken i n  Ethiopia, this 

usually means t h a t  the weaning d i e t  w i l l  be based mainly on cereals  and 

other vegetable material ,  low i n  protein and def ic ien t  i n  essent ia l  amino- 

acids. Furthermore, the methods used f o r  cooking and preparation of the 

infant food often are  very unsatisfactory. I f  milk was available,  it would 

be used i n  too small amounts or too di luted,  and f i s h  and meat would not be 

used a t  a l l  as weaning foods even i f  available. 

It i s  therefore not surprising t h a t  calculation of the d i e t s  given 

during and a f t e r  weaning, demonstrates extremely insuff ic ient  intake of 

the most important nutr5ents (protein,  calor ies ,  vitamins and minerals). 

If some s o r t  of animal food (milk, meat, f i s h ,  eggs) i s  available,  i n  

the family d i e t ,  it vrould be possible t o  improve the weaning habi ts  by 

education of the' mothers. If t h i s  is  not the case, or i f  such food is 

available only occasionalljr, then it w i l l  not be possible t o  improve the 

s i tua t ion  f o r  the small children, since it i s  simply not possible f o r  them 

t o  consume enough of these foods t o  cover the i r  protein and other require- 

ments. It is, therefore,  essent ia l  t o  f ind  sui table  subst i tutes  f o r  milk 

t o  be used a s  weaning food and possible t o  produce domestically on the 

bas i s  of raw materials available within each country. Several d i f fe ren t  

foods of this s o r t  are already i n  production, par t ly  as a r e s u l t  of research 

i n i t i a t e d  and supported by UNICEFMO am3 FAO. 



There are t!ltds seTisral. al ternat ive ways t o  deal  w i t h  the problem, and 

basic information must therefore,  f i r s t l y  be collected,  i n  order t o  f ind  the 

bes t  solution i n  the region or country under consideration. 

Collec.tion of necessary baseline data  have t o  be made by surveys of 

represeiltative samples of the population. On the basis  of such surveys, 

it w i l l  be possible t o  embark. on an action programme, adapted t o  the si tu- 

a t ion  and therefore e f f ic ien t .  

Baseline data  

1. Assessment of the nut r i t iona l  s t a tus  of pre-school children i n  repre- 

sentative samples of the population. A simple c l i n i c a l  examination 

including height and weight data w i l l  usually be suf f ic ien t  t o  obtain f igures  

f o r  frequency and type of malnutrition, provided t h a t  the survey i s  made by 

experienced physicians. The survey techniques are  described i n  d e t a i l  by 

J e l l i f f e  (1966)'. 

2.  Food habi t s  and food composition by d i r e c t  investigation i n  a repre- 

sentative sample of families from the same population. 

The food used fo r  pre-school children and the weaning practices should 

especially be surveyed ir, d e t a i l  by trained nu t r i t i on i s t s  v i s i t i ng  a cer ta in  

number of f,amilies i n  the community and making records of the amount of food 

of d i f fe ren t  types t h a t  i s  used. For small children, an individual record 

can often be made a f t e r  they have been weaned, but f o r  older children and 

adults it is usually not possible t o  obtain individual data. I f  each 

family can be follovred da i ly  f o r  a week or so, and i f  this can be repeated 

once or  more i n  a year, the average d i e t  can be assessed w i t h  respect t o  

calor ies ,  proteins,  vitamins and other important components. 

I n  order t o  make such calculations,  it is  necessary e i the r  t o  have 

re l iab le  tables  of the composition of the d i f fe ren t  foodstuffs used or t o  

1 
J e l l i f f e ,  D.B., The Assessment of the Nutri t ional Status  of the Community, 
WHO Monograph Ser ies  No. 22, 1966, 



have poss ib i l i t i e s  t o  do the necessary analyt ical  work i n  order t o  obtain 

such data. I f  we want detailed information about the food as it is  eaten 

i n  the families,  it is almost always necessary t o  analyze the food a f t e r  the 

cooking, baking, and so on, since even s l igh t  differences i n  such procedures 

from one country or region t o  another can be of fundamental importance f o r  

the nut r i t ive  value of the food served. The ava i lab i l i ty  of d i f fe ran t  types 

of food i n  a c o m i t y  has a l so  t o  be known. That means tha t  we should have 

information about price levels  and income levels  and a l so  know what can be 

produced local ly  and what i s  possible t o  obtain from other parts of the 

country. It is necessary t o  evaluate the poss ib i l i t i e s  of influencing 

food habi ts  and food consumption. This means, f o r  example, t h a t  we would 

l i k e  t o  know if there e x i s t  poss ib i l i t i e s  f o r  health education i n  the com- 

munity and i f  it w i l l  be possible t o  increase loca l  production of one food- 

s tuf f  or another, etc.  

k t  us  i l l u s t r a t e  how the r e su l t s  from surveys i n  three d i f fe ren t  regions 

represented by the average Families A ,  B, and C ,  can be used f o r  planning of 

applied nut r i t ion  programmes fo r  the improvement of weaning and post-weaning 

nutri t ion.  Some of the survey data are  given i n  Table 4. 

Table 4 

I 

CHILDREN 
1/2-2 YEAFB 

Weaning 
Foods Used 

Milk, bread, 
potatoes and 
eggs 

Pea water, 
bread 

Corngruel 

BASIC FAMILY DmT 

Family A 

Several cereals ,  
peas, beans, milk, 
eggs and meat 

Family B 

Several cereals ,  
peas and beans 

Family C 

Ensete, Kale corn 

I 

1 

CHIIDREN 
2-4 YEARS 

Vegetable 
Protein 

@; 

17 

20 

10 

A D U L T S  

Animal 
Protein 

g 

3 

- 

- 

. 
Vegetable 
Protein 

g 

50 

70 

30 

Animal 
Protein 

g 

20 

- 

- 



I n  a l l  the exanples, a high frequency of protein-calorie malnutrition 

was observed and i n  addition, a considerable amount of Vitamin A ,  i ron  and 

calcium deficiency. 

I n  family A ,  the t o t a l  protein consumption of the adul ts  i s  about 70 g 

Baily. This can be considered t o  be acceptable provided t h a t  the combined 

protein par t  of the d i e t ,  a l so  from a qual i ta t ive point of view, is  good. 

We can suppose t h i s  t o  be the case f o r  two reasons, f i r s t  because the d i e t  

contains a cer ta in  amount of animal protein, i n  this case meat, eggs and 

some milk, and a l so  because there are several protein ca r r i e r s  of vegetable 

origin. 

The children between two and four years i n  family A do not consume 

more than a t o t a l  of 20 g protein per day, and from t h i s  only 3 g from m i l k  

or meat. This small amount of animal protein i s  not suf f ic ien t  t o  balance 

the amino-acid d e f i c i t  i n  the vegetable protein fract ion,  and the biological 

value of the d i e t  i s  therefore low. The t o t a l  amount of protein taken per 

day is a l so  below requiremnts. The weaning food used seem t o  be good but 

the milk w a s  given i n  di luted form and i n  very small amounts. Meat and 

pulses were not' used a t  a l l  during weaning. 

It i s  apparently possible t o  improve the s i tua t ion  i n  t h i s  family, on 

the. bas i s  '3' what' -ts available. The t o t a l  amount of m i l k  should be used 

as.weaning food and as second p r io r i ty  f o r  the other children below the age 

of four. Meat should be introduced i n  the d i e t s  of the children already 

before two years of age. Such changes i n  the d is t r ibu t ion  within the 

family, w i l l  not spoi l  the d i e t  fo r  the adul ts  because they can still obtain 

some animal protein from meat and they can a l so  increase the intake of 

vegetable proteins,  somewhat over the original 50 g. It w i ' l l  thus ,  i n  this 

case, be possible toame1i:orate the s i tua t ion  by educational means only. 

I n  standard family B, the s i tua t ion  i s  different .  Here we have the 

same mixtures of vegetables i n  the d i e t  as i n  A above, and the t o t a l  protein 

intake f o r  the adul ts  is  the same. Since it Is a ra ther  well-balanced 
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vegetable protein rn ix t~~re ,  the d i e t  is a l so  f a i r l y  acceptable from the 

protein point of view, altnough, natural ly ,  not a s  good a s  i n  case A. 

The children i n  family B, however, cannot e a t  more than an average of 

20 g per day of the vegetable protein available t o  them. It is not possible 

t o  increase t h i s  amount i n  any signif icant  way, since the cereals which 

const i tute  the main par t  of the d i e t  are too bulky. We have thus i n  this 

community a r e a l  emergency s i t ~ a t i o n  and something has t o  be done t o  improve 

the d i e t  of the children. The weaning foods used are  highly unsatisfactory 

and the weaning, therefore,  means the beginning of malnutrition. 

Until  the whole food production pat tern of t h i s  community can be changed 

and some animal protein produced, there  w i l l  be a need f o r  a special  focd f o r  

the weaning period and fo r  the children below the age of four. This food 

must w a i n  a suf f ic ien t  amount of good quality protein and other essent ia l  

nutrients. 

In  family C ,  f i na l ly ,  there i s  a r e a l  starvation f o r  adul ts ,  a s  w e l l  

a s  f o r  children. The weaning practices are highly unsatisfactory and no 

improvement can be induced on basis  of the poor food available. 

Here, a development programme f o r  the whole community w i l l  be needed, 

but a s  an immediate emergency ac t iv i ty ,  a special  focd of the same type as 

i n  s i tua t ion  B above, has t o  be introduced. 

From these surveys thus can be concluded t h a t  improvement of weaning 

and young ckildren's nu t r i t ion  can be achieved i n  two ways: 

A. . By education and redistribukion of food within the family. 

B. By introducing special  protein-rich foods a s  weaning foods 
and supplementary foods f o r  pre-school children. 

,Improvement of Weaning Nutrition 

A. By Education 
. . 

If  the basic focd used i n  the families consists of several cereals and 

pulses plus some s o r t  of animal protein (as i n  Family A ) ,  it would be then 
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possible t o  improve the t rad i t iona l  weaning pat tern by education and demon- 

s t r a t ion  of new recipes f o r  weaning foods worked out with regard t o  the 

nut r i t iona l  value of available raw materials. As has been demonstrated 

i n  the programme of Children's Nutrition Unit i n  ~ t h i o p i a l  it is possible, 

for  ifstance, t o  calculate optimal protein mixtures based on pa i rs  of a 

cereal  and a legume i f  the amino-acid composition of each component i s  known. 
1 

Some examples of such optimal proportions, according t o  these acthors a re  

given below: 

2 
Tef /Chick-peas 1/0,89 - 1 ~ 3  ~ a r l e y / P e a s  1/0,24 

Wheat/Peas 1/0 J 9 Barley/Chick*peas l / O  $30 

Wheat/Chick-peas 1/0,50 Corn/Peas 1/0@ 

Corn/Chick-peas 1/0,77 

I f  knowledge of t h i s  type can be taken i n t o  account and i f m , s m n e  

s o r t  of animal protein food l i k e  eggs, meat or f i s h ,  is  available,  it would 

thus be possible t o  improve the t rad i t iona l  weaning habi ts  by education and 

demonstration fo r  mothers. It has been found preferable tha t  the demon- 

s t ra t ions  are  given i n  the form of a t a l k  with the mothers. The number of 

each group should not exceed twenty, and the t a lk  should be i l l u s t r a t ed  with 

food samples anti by actual  preparation of Lhe Coo6 on the spot using equip- 

ment, known by the mothers. 

The importance of breast-feeding must always be pressed on the mothers, 

and they should be l e f t  i n  no doubt t ha t  breast-milk and only breast-milk is 

the bes t  food f o r  the child up t o  s i x  months of age. The habi t  t o  feed 

but te r  or  any other food during t h a t  period, should be abclished. . For each 

area,  country or region with the same basic conditions according t o  the 

surveys made, a scherie f o r  the weaning should be worked out a s  well as  recipes 

f o r  weaning foods adapted t o  the food available. Continuation of breast- 

feeding up t o  the age of one year and over, should be encouraged, but -suf- 

f i c i e n t  amounts of the weaning foods should be given. Abrupt . . .  weaning should 

'~gren ,  G. and Lieden, S.A., "optimal Protein Mixtures Based on Cereals and 
Legumes", International Congress of Nutri t ion,  7th,  Hamburg 1966. 

%ef is an Ethiopian grain ( ~ r a g r o s t i s  Abbysinica) . 



be avoided. Not until a f t e r  the age of 2-3 years can the child be expected 

t o  ea t  of the usual family food. 

The demonstrators must be carefully selected and provided with appro- 

pr ia te  manuals and demonstration materiel. Mobile teams can be used but 

the demonstrations should whenever possible be integrated i n  exis t ing maternal 

and child health services and eventually taken over by these. 

B. By Production of Special Weaning Foods 

Background 

Improvement of weaning nut r i t ion  by education and change of habi ts  i s  

naturally not possible i f  the basic food available is  insuff ic ient  or  of poor 

quali ty (as i n  F m i l i e s  B and C ) .  Early (unphysiologioal) weaning is not a t  

a l l  possible under such conditions. Other ways must thus be found t o  safe- 

guard nut r i t ion  during weaning. One way i s  t o  increase the s ~ ~ p p l y  of milk 

e i ther  by increased production or by import of dry milk. Unfortunately, this 

way is often fou.nd t o  be impossible even i f  the price ba r r i e r  could be over- 

come. I f  the amount of milk available can be reserved f o r  families with small 

children, some improvement can be achieved but t h i s  seems t o  be a very d i f -  

f i c u l t  policy an6 a considera-ble par t  of the f lu id  milk is always consumed by 

adul ts  and other non-priority groups. This erroneous dis ' tr ibution can be 

corrected i f  milk powder i s  produced instead of f l u i d  milk and i f  this milk 

powder is  used a s  a constituent i n  special  weaning foods. 

Since the milk powder content of a weaning food can be kept a t  a 5 oe 

10 per cent level  depending on the other ingredients, this means a ten-fold 

or twenty-fol& s t r e t ch  e f f ec t  with regard t o  milk. The available amount of 

milk powder should thus never be used f o r  adul ts  or older children a s  long as 

a s i tua t ion  of malnutrition i n  the pre-school age group exis ts .  Same tech- 

nical  aspects on the production of a r t i f i c i a l  weaning foods with or  without 

milk a s  a constituent w i l l  be discussed i n  the following section. 
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Technical Aspects .-.- 

The development i n  recent years i n  this f i e l d  has recently been reviewed 
1 

by De Maeyer (1965) . The reader i s  a l so  referred to: "Supplementary Food f o r  
3 Ethiopian children" 1 ~ 7 ~ ,  and FAO/bHO/UNICEF Protein Advisory Group, 1967 . 

The guideline fo r  development of these foods (also called supplementary 

foods, unconventional weaning focds, high protein foods etc.)  has usually 

been t o  design a formula with acceptable protein content from a qual i ta t ive 

and quantitative point of view. I f  t h i s  can be achieved, is it not d i f f i c u l t  

t o  provide minerals, vitamins and other essent ia l  nutr ients  according t o  the 

requirements. The products so f a r  tes ted usually consist  of one par t ,  t h a t  

i s  rather  low i n  protein content and another which is  a protein ca r r i e r  of 

high protein content (a  protein concentrate). The f i r s t  pa r t  i s  usually a 

mixture of milled cereals  and f lour  of peas or beans of smn sort .  The 

protein content of these ingredients var ies  between around 10 per cent f o r  

the cereals  and 26-25 per cent f o r  the pulses. The amino-acid content can 

be be t t e r  balanced than i n  the individual ingredients i f  these a re  chosen on 

the basis  of t h e i r  amino-acid spectrum. However, the t o t a l  p ro te incontent  

might s t i l l  be too low with regard t o  requirements, and therefore,  a protein 

concentrate of high biological value should be added. 

The protein content of t h i s  concentrate must be a s  high a s  possible and 

not only with a well-balanced amino-acid pat tern,  but i n  addition, with a 

surplus of those amino-acids t h a t  are limited i n  the low protein par t  of the 

mixture (usually lysin or  methionin). The cereals and pulses f o r  the low 

protein par t  of the mixture are  naturally always available as domestic produc- 

tion. The protein concentrate on the other hand, is  f o r  the time being often 

imported, but should i n  the future  a l so  be based on domestic production. 

The oldest  and best  known protein conceptrate is the spray-dried skim 

milk with 35 per cent protein of highest quality. Used on a 10 per cent 

l ~ e  Maeyer, E.M.: Le Programme International des Aliments Riches en 
ProtBines, Courr. Cent. In t .  Enf., 2, 413-420, 1966. 

2 " ~ u ~ ~ l e m e n t a r ~  Food fo r  Ethiopian Children" - Internat ional  Conference i n  
A d d i s  Ababa - October 1967. 

%AO/~HO/~JNICEF Protein Advisory Group Bullet in  7, 1967. 



l eve l  i n  infant  foods (as  i n  the Ethiopian and Algerian Formulae) the dry 

skim m i l k  provides a g o d  amino-acid supplementation of the vegetable 

proteins i n  the mixtures. This way t o  use the limited amounts of dry 

milk available means a considerable s t r e t ch  e f f ec t  a s  compared w i t h  the  

use of milk powder as  such, and makes it also possible t o  avoid misuse of 

milk  by adul ts  and other non-priority groups. 

The use of whey protein a s  protein concentrate has been suggested but 

so f a r  the problem has been the high content of lactose which is  not well 

tolerated. T r i a l s  are going on t o  separate the protein of whey from the 

lactose by absorption on a technical scale. Other animal protein con- 

centrates w i l l  soon be (or already are)  available on the market i n  powder 

form and with protein contents of 70-80 per cent. 

Fish protein concentrates are especially promising and already i n  

production as t a s t e  and dour-free defetted products with 80-85 per cent 

protein. Five kilogrammes of f i s h  i s  required t o  make one Mlogranne 

of such protein concentrate. A s  a t  the present time only about 15 per cent 

of the production capacity of the oceans is  u t i l i zed  f o r  human consumption, 

t M s  source cf high quali ty protein must be considered a s  one of the most 

important. The biological value of defatted f i s h  f lour  is also a s  high or 

even higher than tht of milk proteins. I n  a similar way, it i s  a l so  pos- 

s ib l e  t o  produce meat protein concentrate. 

The vegetable protein concentrates are usually based on oilseeds or  

other crops f o r  production of edible o i l .  The residue i s  high i n  protein 

and the protein quali ty i s  usually good. Defatted cottonseed and sofa 

protein concentrates are already i n  use and sunflower i s  a l so  considered t o  

be one of the safes t  oilseeds t o  use as  raw material. Other new types of 

concentrates, s t i l l  i n  $he research phase, are based on microbial production 

or on u t i l i z a t i o n  of green plant material. A l l  the concentrates need 

processing and more or l e s s  complicated technical equipment for* S C d . e  

production. 
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The choice of protein concentrate t o  be used i n  a weaning food w i l l  

have t o  depend on the poss ib i l i t i e s  f o r  domestic production. Any product 

t h a t  i s  not t rad i t iona l ly  used a s  human food must a l so  be tes ted  i n  dif-  

fe ren t  ways before it can be accepted. It i s  a l so  possible that toxic  

components occurring i n  small amounts i n  vegetable material, can be con- 

centrated during processing and, therefore, raw materials considered t o  be 

safe can r e su l t  i n  a toxic concentrate. Also, some types of pens and 

beans can, when taken i n  higher quant i t ies  than usual, ceuse in t e s t ina l  dis-  

turbances. These fac tors  have t o  be taken in to  consideration when explor- 

ing domestic products as t o  the i r  su i t ab i l i t y  f o r  weaning food production. 

Proper analyses and acceptabili ty t e s t  w i l l  have t o  safeguard t h a t  no undue 

ef fec ts  r e su l t  i n  par t icular  fron concentration of toxic fac tors  i n  raw 

materials. Mention may be made i n  t h i s  context of favism, poisoning with 

micro-toxines and pesticides. Recommendations have been made a s  t o  t e s t ing  
1 

procedures f o r  weaning and supplementary foods . 
The technological aspects on production of weaning or supplementary 

foods have been discussed extensively during the l a s t  few years, and r e f e r  
2 

ence i s  made t o  the l i t e r a t u r e  . One usually overlooked aspect nlll be 

mentioned b r i e f ly ,  howsver, and tha t  is  the bulkiness. 

The cereal based formulae are ra ther  bulky a f t e r  cooking with the 

amount of water prescribed. The protein content might be around 3 per cent. 

This i s  the same a s  i n  cow's milk but the difference is that the bulk i n  

the case of milk, consists of water which is not combined with or  bound t o  

any other substance and therefore quickly reduced when the water is  absorbed 

i n  the stomach and upper par t  of the in t e s t ina l  t r a c t .  I n  the cereal  based 

foods on the other hand, the bulk is due t o  n combimtian of water =and complex 

carbohydrates and is,  therefore,  not reduced a s  quickly, since the water i s  

not absorbed, u n t i l  a f t e r  a cer ta in  time when the carbohydrate has been 

digested. The bulkiness thus remains f o r  a longer time i n  the in t e s t ina l  

~ A O / ~ ~ ~ O / ~ J N I C E F  Protein Advisory Group Bullet in  7, p. 55-65, 1967. 

2 ~ ~ 0 ~ 0 ~ ~ E F  Protein Advisory Group Bullet in  7, 1967. 



t r a c t ,  consti tuting a l imiting fac tor  f o r  the amount of food possible t o  

take per day ( a  child can drink one l i t r e  of milk i n  a few hours, but not 

ea t  one l i t r e  of porridge). It i s  thus necessary t h a t  the protein content 

of the prepared weaning food is high enough t o  cover the da i ly  need of the 

infant  with due regard t o  the amount possible t o  feed per day. 

This i s  a weak point f o r  many of the protein-rich food mixtures a t  

present i n  production and under tes t ing.  On the other hand, these f o m l a e  

are  usually intended t o  bc used as a supplement assuming tha t  a cer ta in  

amount of protein and other nutr ients  are provided by conventional food. 

This m i g h t  be good as  f a r  a s  children over two years of age are concerned. 

During the weaning period, however, the a r t i f i c i a l  foods should be 

f u l l y  comparable t o  milk and able t o  provide the same amount of proteins 

and other nutr ients  per day as i s  possible when milk i s  used as weaning 

food. The weaning foods should be a r e a l  "milk subst i tute"  because of 

the high probability tha t  f o r  a good par t  of the weaning and post-weaning 

period it w i l l  be the main source of proteins as  well a s  other nutrients.  

To sum up the idea l  a r t i f i c i a l  weaning food must thus be: 

1. Acceptable t o  the child i n  quantit ies big enough t o  cover the 
dai ly  requirements of a l l  essent ia l  nutrients.  

2. Possible t o  produce on the basis of domestically available raw 
materials. 

3. Possible t o  produce a t  a price t h a t  does not prevent distribu- 
t i o n  on counnercial basis  t o  the ta rge t  population. 

4. Acceptable t o  the mothers and a s  closely adapted t o  t r ad i t i ona l  
weaning foods a s  possible. 

Weaning Food Production 

The prac t ica l  implementation of any weaning food production programme 

would require close collaboration and co-ordination of the Government 



departments concerned. The primary i n i t i a t i v e  could well be taken by the 

Ministry of Health or by the Ministry of Agriculture or by both i n  consul- 

ta t ion.  Existing supplementary food production programmes have been 

organized i n  d i f fe ren t  ways according t o  the circumstances and requirements. 

I n  most cases, the actual production and a l so  the d is t r ibu t ion  and market- 

ing has been performed by private food industr ies  on licence basis. 

I n  order t o  i l l u s t r a t e  d i f fe ren t  ways t o  organize production of n 

weaning food i n  the i n i t i a l  phase the following examples a re  described: 

1. I n  Algeria, a flavoured mixture of pre-cooked f lours  composed of hard 

wheat, chick-peas and l e n t i l s  a s  low protein par t  and with 10 per cent 

skimmed m i l k  powder a s  protein concentrate i s  produced a t  a state-owned 

couscous and pastaconcern"SEMPAC" i n  collaboration and with the support 

of UNICEF, FA0 and WHO. The product i s  marketed under the name of 

Superamin and the production capacity during the f i r s t  two years of oper- 

a t ion i s  calculated t o  600 tons t o  benefit  about 100 000 children. The 

.market price f o r  this product has been calculated t o  US $ 0.16 per P O  g. 

UNICEF's t o t a l  investment i n  this project i s  around $ 3 6  000. 

2. I n  Ethiopia, the Ethio-Swedish nut r i t ion  project has s ta r ted  production 

of a product called Faffa (~mharic:  "to pow big and strong") a f t e r  several  

years of f i e l d  surveys and tes t ing.  The composition of the product is  

given below: 

Tef ( ~ r a g r o s t i s  ~bbys in i ca )  55 per cent 

Chicbpeas 25 per cent 

Dried skim milk 10 per cent 

Sugar 8 per cent 

Iodized s a l t  2 per cent 

Vitamin mixture 

Of these raw materials, t he  dried skcim m i l k  has been provicled'by UNICEF 

but the other ingredients,  except the vitamin mixture, are produced locally.  



The production department is  located within the Children's Nutrition 

Unit project area i n  Addis Ababa, and i n  the f i r s t  phase equipped f o r  a 

production of one ton/day of Faffa covering 10 000 children daily when used 

as  a supplementary food. 

The following eq~~ipment i s  used f o r  this production: 

After marketing surveys and t e s t  sales ,  the product was sold i n i t i a l l y  

fo r  25 Eth. cents (US $ 0.10) per 500 g package which means tha t  .the subsidy 

on each package during the i n i t i a l  phase was 29 cents. Later the price was 

increased t o  35 cents per 500 g and a lso  s d l e r  packages (30 g) introduced 

on basis of sales  experiment. The price fo r  a 300 g package i s  now 25 Ebh. 

cents (US $ 0.10) and covers the need of one child f o r  about three days. 

 w we dish International Development Authority. 

L 

Equipment 

Mixer, small 

Mixer, large 

F i l l e r s ,  2 

Sealers, 2 

Balances, 3 

A i r  compressors, 2 

Mill with diesel  engine 

Mill with elec t r ic  motor 

Grain cleaner 

Sack transporters 

Drums  

Four-wheel ca r t  

T O T A L  
+ 

Value (approximately) 

us $ 
1 200 

4 100 

7 300 

2 650 

1 050 

370 
1 050 

600 

875 

115 

130 

185 

19 590 

Provided by 

UNICEF 

UNICEF 

U N I ~  + SIDA' 

UNICEF + SlDA 

SIDA 

UNICEF + SIDA 

SIDA 

SIDA 

UNICEF 

SIDA 

SIDA 

SIDA 



B. Distribution and Msr:<stinq 

This i s  a pract ical  problem of fundamental importance i n  any weaning 

food programme. Only a very limited number of children can be covered 

through f r ee  d is t r ibu t ion  t o  selected groups. The products must there- 

fore  be intro&uced through comercia1 channels. That this i s  possible, 

hes been demonstrated f o r  several  products of this type such a s  Inczparina 1 

i n  Guatemala, Colombia and Mexico; Fro-Nutro i n  South Africa; Supe,ramln 

i n  Algeria; Faffa i n  Ethiopia, e tc .  The largest  sa les  volume so f a r  has 

been f o r  Incaparina with about 2 000 tons i n  1%. In  Ethiopia, a market- 

ing survey and t e s t  s a l e s  campaigns f o r  Faffa have been carried out i n  1966 

and l%7 and the re la ted  problems and methodology have been described by 
2 

B. Wickstrism (1957) and 0. Lundberg (1967) . 
Besides t a s t e  and general acceptabili ty,  the most important fac tors  

determining r a t e  of s a l e s  growth a re ,  according t o  Wickstr'6m, the following: 

The consumer acceptance problem 

1. Habit structure (purchasing, food habi ts  etc.) 

2. Product's functional properties 

3. Product concept (product and brand image) 

4. Economic fac tors  (purchasing power, pr ice)  

5. Availabil i ty 

The middleman acceptable problem 

1. Storage and handling properties 

2. Prof i t  margin 

3. Promotional support 

4. Product and price concept 

5. Availabil i ty 

C. Role of Health Services 

Any programme f o r  improvement of weaning habi ts  and weaning nut r i t ion  

depends on the ava i lab i l i ty  of basic health services  t o  the  t a rge t  population. 

hevelopment by the I n s t i t u t e  of Nutrition of Central America and Panama 
(INCAP) and i n  production since 1960. 

Sickstrikn B. , Lundberg 0. , Supplementary Food f o r  Ethiopian Children, 1967. 
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This i s  t rue  not only for purely educational programmes but perhaps s t i l l  

more when a new type of indus t r ia l ly  prepared weaning food is introduced. 

The programmes have therefore t o  be closely integrated i n  already exis t ing 

maternal and child health services and i f  such services do not ex i s t ,  they 

should then be provided. The health workers concerned have t o  be trained 

and supervised according t o  the improvement programme and especially the 

introduction of new weaning foods i n  the beginning has t o  be ass i s ted  by 

mobile teams from the vreaning food project ,  covering both the nut r i t ion  and 

general maternal and child health aspects. 

Summary and Conclusions 

1. Malnutrition and under-nutrition are prevalent i n  many countries of 

this Region. The most exposed and most vulnerable age group are the children 

below four years of age. 

2. The f i r s t  phase of malnutrition usually begins during the weaning 

period due t o  lack of sui table  weaning foods. 

3. Due t o  urbanization, t o  change of food habi ts ,  t o  sophistication of 

foods as well a s  t o  lack of knowledge about sound nut r i t ion ,  families often 

are not i n  the posit ion t o  maintain adequate diets .  

4. To organize applied nut r i t ion  programmes and maternal and chi ld  health 

services i n  order t o  improve the s i tua t ion  is therefore the inain responsi- 

b i l i t y  of Goverments. 

5. A nu t r i t ion  department (or  i n s t i t u t e  i f  existing) within the heal th  

ministries i s  the appropriate body t o  plan the act ion programme. 

6. The Governments ass is ted by mult i la teral  or b i l a t e r a l  aid are  i n  a 

good position t o  i n i t i a t e  and t o  support weaning food programnes and t o  

arrange f o r  the necessary integrat ion of medical, agr icul tural ,  economical 

and indus t r ia l  ac t iv i t i e s .  



7. Concerted heal th  education programmes with a par t icu lar  view t o  

nut r i t ion  education a s  well a s  production of weaning foods have already 

proved t o  be very good tools  which could, i f  properly organized, improve 

the si tuation. 

Recormendations 

I n  order t o  develop a weaning nut r i t ion  programme it is  recommended: 

1. To survey the infant  and pre-school population w i t h  regard t o  weaning 

habi ts ,  l eve l  of nu t r i t ion  and frequency of malnutrition, especially protein- 

calor ie  malnutrition. 

2. To survey the loca l  production and ava i lab i l i ty  of foods essent ia l  f o r  

the pre-school age group with special  emphasis on protein-carrying foods. 

3. To decide on an action programme adapted t o  the conditions found i n  

the surveys and t o  arrange f o r  the necessary inter-ministerial  collabora- 

t i on ,  i n  order t o  carry out such a programme. 

4. To embark on the type of programme selected,  requesting appropriate 

internat ional  assistance which can be provided i n  the form of: 

a. Experts f o r  nutr i t ion,  maternal and child heelth,  adult  education, 

food production, marketing, administrative co-ordination, general 

impact evaluation, etc. 

b. Investment guarantees f o r  private companies which paxticipate i n  

or build fac tor ies  f o r  production of weaning foods. 

c. Provision of equipment and machinery f o r  weaning food factories.  

d. Provision of fellowships f o r  the study of survey and laboratory 

techniques, food technology, marketing and d is t r ibu t ion  and 

re la ted  f ie lds .  

5. Expert advice and material assistance should be sought from international 

organizations as e . g. WHO, FAO, UNICEF, UNDP or  W.P as well as from b i l a t e r a l  

a id  agencies. 


