WORLD HEALTH ORGANIZATION
REGIONAL OFFICE
FOR THE EASTERN MEDITERRANEAN

ORGANISATION MOMNDIALE DE LA SANTE
BUREAU REGIONAL
POUR LA MEDITERRANEE ORIENTALE

SEMINAR ON NUTRITIONAL FPROBLEMS EM/SFM.NUTR. PROB.WEAN. PRD. /11
IN THE WEANING PERIOD 10 February 1959
Addis Ababa, 3-15 March 1969 ENGLISH ONLY

THE WHO PROGRAMME OF TESTING OF PROTEIN-RICH FOOD MIXTURES
by

Dr. E.M. DeMaeyer
WHO Medical Officer
Nutrition Research, Headguarters

Protein-calorie malnutrition is highly prevalent and is an important
public health problem in many parts of the world. This deficiency is
especially frequent among pre-school-age children whose protein requirements
are higher per unit of weight than any other age-group. An inadequate dietary
protein intake 1s responsible for this deficiency and any increase in production
hand in hand with better distrabution will be a major factor in preventing it.
Other factors, such as control of the infectious diseases of childhood, better
sanitary conditions, better education of mothers and improvement of socio-
economic conditions are alsoc aspects of prevention which must not be neglected.
It is therefore obvious that prevention, to be really effective, must be hased

on a midti-disciplinary approach tco the problem,

It 1s,however,not within the scope of this paper to review all the aspects
of prevention and we should like to limit ocurselves today to the question of
proteln foods. Since pre-school age children are the most wvulnerable population
group because of their relatively high protein requirements, WHO, FAO and UNICEF
therefore have concentrated first of all on the protection of this special group,
and programmes for the development of protein-rich foods specially intended for

young chirldren have been set up. At the cutset of the programme i.e, in 1955
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these organizations considered that flours prepared from cilseed press-cakes, fish,

and pulses offered excellent prospects for the development cf weaning cr supplement-
ary foods intended for this age-group. Various focd mixtures based on cereals and

protein concentrates or pulses were thus ceveloped containing about 20 per cent of

high quallty proteins. Incaparina whose composition was worked out by Incap some ten

years ago, 1S an example cf a mixture of this type. It contains 27 per cent protein

1ts main ingredients being maize Ilour and ccttonseed flour,

Before these mixtures are accepted for human nutrition, it 1s evident that

they must be tested for safety and sulvapilaity.

The procedure which 1s rather long includes the precise identafication
of the foodstuffs and of the various treatments they have undergone; bacteriological
and chemical analysis, study of the effects of storage; stud; of pessible toxieity
using laboratory animals; and carefully controlled tests with children. These
are followed by tests with large population groups. Sore of these stages are

well-known and therefore a few of them will only be reviewed here.

Firstly, 1t must be made sure that the various ingredients used in the
preparations of the mixtures are of gooa qualaity and do not contain toxac
concentrations of pesticides, fungicides or solvent residues. In addition,
the ingredients should not contain toxins derived from moulds. If solvents
have been used in their preparation, as i1s often the case with cilseed press-
cakes, the residues should have been removed as completely as possible and any

remaining amount should be below the toxiec level. Whenever the ingredients used
for precducing these food mixtures have been treated with pesticides or fungicides,
1t must be made sure that such treatments have been carried out 1n accordance with
the rules accepted in agriculture. If there 1s any doubt on this poant or if it
is impossible to obtzin the necessary information, then the quantities present

should be determined.
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If one of the ingredients contains ane antiretabolite this
should be inactivated, destroyed or extracted. In the case of
soya flour, for example, the anti-tryptic factor can be inactiv-
ated by heating. In the case of cottonseed flour, it is
possible to extract the mossypol using selective solvents or
azestropic mixtures. Farally, ccrtaun pulses may contain
haemagglutinins, haemolysins or other factors which are toxic
for the nervous system and whiz2i should be borne in mind
when such products are included irn these food mixtures. Among

the different toxins deriving from mould, aflatoxin produced

by Aspergilius flavus is probably the most frequent, and the

aflatoxin level in the foood mixtures must be kept as iow as
possible. It is, however, often imposcible under present
production and storage conditicns to ~nsure complete freedom
from aflatoxin so that the Protein fdavisory Group has recom=-
mended that its level, as measured by the methods developed
gt the Tropical Products Insitute of London and by the United
States Food and Drug Adminigtration;, should not exceed 30
parts per 1 000 million 1.e. 20 ricrograms per kg. This
quantity was calculated on the assumption th t a pre-school-
age child would eat an average of 100 g per day of the food

mixture containing aflatoxin.

Various chemical reactions may occur during processing.
Thus in the Maillard reaction the amount of available lysine
decreases and this, of course, affects the nutritional vajue
of the product. Tts bacteriolorical quality is also in-
fluenced by the cocking time,
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By reascn of he very different compositions and types of preparation of
these food mixtures 1t is difficult to define bacteriological criteria which
can be applied to each and all of then. Wnile awaiting more ample information

in this field the following maximal criteria are employed:

Micro-organisms

Aerocbic mesophilic corgenisms ~<105/g
Enterobacteriaceas <102/:g
Staphylococci <10/g

Concerning +the entercbacteriaceae 1t 15 advisable to test for these first
with a view to decreasing the number of subsequent tests required for Salmonella.
When they are present then Salmonella should also be tested for and should be
absent from ten 25 g samples. Finally, when fish or preparations based on fish
are present in the food mixtures i1t i1s also advisable to test for the spores of

Clostridium botulinun type E.

Tt 15 only when a focd mixture has been prepared from ingredients recognized
as suitable in such a way that there 1s no doubt in regard to safety of the product
and when all the tests 1t has undergone have given a favourable result that the
mixture can be tried ocut on children. Such trials on children include checks
for acceptability and telerance and,; 1f necessary, an assessment of the nutrational
value of the product. This comprises a study of the growth curve for infants or
young children, of the nitrcgen balance and possibly of other biochemical parar

meters.

WHO assumes responsibillity for human tests on all products developed or
distributed as part of the internmational FAC/WHO/UNICEF programme for the develop-
ment of protein-rich foods. FAQ and UNICEF share the responsibility for the tests
preceding the human trials. Five cencres all over the world are at present

collaborating with WHO and testing these new protein-rich foods with children
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and infants. Among those which have already undergone such trials or will do

very soocn, the felleowing food mixtires may be mentioned.

Of the food mixtures based on wheat, flie were developed jointly by UNICEF
and FAQO and a sixth by the U.S. Dopariment of Agriculturs and the U.S. Agency
for International Development for possible dis®tributiocn by UNICEF and other
organizatinns. Pulses, scoya flour or a mixture of soya flour and pulses are
the chief sourcesc of p.ooteins in these Tocds. Sfome of them also contain a
small proportion of skim milk. ‘The mixtures are pre~cooked and their mutrative
value as measured on rats 18 good, Three mixtures have already undergone
clinical trials and their acceptability vaiied from good to excellent; they

were well tolerated (see tableX).

Seven mixtures of majize and soya have alsc been developed, including one by
the U.8. Department of Agriculture and the U.S. Agency for International Development
for distribution by UNTCHEF and other ovganizations. Some of these mixtures
contain small amounts of skim milk powder or fish flour, They are pre-cooked and
roller-dried, apart frem one prepared by the extrusion cocking method. Their
nutriticnal value 13 good. Three of these mixtures have already been tested on
children end the results range from very good to excellent. They are also well
tolerated (see tableIlI).

Three mixtures of the Incaparina type have alsec been develcped by WNICEF.
The addition of five per cent of fish flour to the formula appears to increase
the nutritional value more than does enrichment with 0.25 per cent lysine. It
1S also possible that the extrusion cooking method resulis in a slaghtly higher
nutritional value than the pre-ceoking and roller-drying procedure (see table 4),.
In general, however, these mixtures of maize and cottonssed flour have a lower

nutritional value than mixtures of maize-soya, wheat-soya or wheat-pulses.

Clinlcal trasls of a mixture cf soya flour and whey have also been carried
out. Although acceptability was good, there were certain problems in regard to
tolerance; possibly the high lactose concentration in the product was responsible
for the attacks of diarrhcea observed among the children. Another mixture,

consisting of cat flakes and soya flocur, has also been tried out with good results



EM/SEM.NUTR. PROB. WEAN. PRD. /11
page 6

as concerns acceptability and tolerance (see table V).

The progremme has not yet been completed anu oeveral more months will be
necessary before the full results for the different mixtures being tested as
part of the FAO/WHO/UNICEF programme are available. The trials will have to be
extended to large population groups using the mixtures which have given the
best results before 1t will be possible to try tc market these products. Some
of them have nevertheless already reached the commercial or mass distribution
stage, namely Incaparina, in Guatemala and Columbia; Superamine, in Algeriaj;
and CSM which, although not sold commercially, is distributed on a very large
scale throughout the world.

It is probable that in the future this testing programme will have to be
extended still further and that other proteins, chiefly nonzconventicnal
preteins such as those derived from unicellular organisms, will also have to

undergo rigorous testing.

Finally, more information should certainly be collected on the wvalidity
of methods for the fortification of cereals with pure amino acids. It has been
shown in carefully contrclled experaiments that it 1s possible to increase the
nutritional value of cereals by enriching them with pure amino acids but it
remains to be proved that this can be applied on the scale of a whole population
and that the method is economical and nutritionally valid wheh applied on such

a8 scale.

In conclusion, 1t is obvious that more remains to be done, but this is =a
good sign for it shows that there are many possible lines cf research in the

attempt to overcome the protein gap and to prevent protein-calorie malnutrition.
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TABIE T

NET WORLD FOCD SUPPLY 1960-1962

i
.

Annual food supply
(millions of tons)

Annual protein
supply

—

Annual protein
supply per person

’*T"‘"“'-ﬂ

- S—— — —— ——————— ~amst———ry W "

- A i

i
|
. . (mllions of tons) ! (kg)
- ; g [
| Cereals, net” . 423.8 | z8.84 | 1230
| YWheat, net® i 5.9 ! 17.08 | 5.41
Rice, net® ; 15€.3 10.48 I 3,52
Coarse grains, af 121.3 11.27 : 3,57
{ {
Starchy rocts i 255.8 >.06 ; 0.97
Sugar 60.9 - -
Pulses and nutsb L4e,1 10,39 3.20
Vegetables 156.0 2.18 0.69
Pruits 127.9 0.88 0.28
Fats and Oils | 28.1 , - . -
Vegetables oils : 15.8 i - -
Butter ‘ 5.4 i - -
Others ; 6.6 | - -
: |
'l Meat ¢ 80.5 i 9.66 3.06
{  Beef and veal ' 27.8 | 4,10 1.30
Mutton, lemb X 6.0 : 0.73 0.23
Pork ‘ 26.8 | 2.62 | 0.83
Poultry 8.2 0.98 ’ 0.31
i
Others 9.8 1.17 [ 0.37
Eggs i 13.6 1.48 l 0.47
1
Fish {  30.0 { 5.65 1.79
(
Milk 210.7 7,36 ‘ 2.33
T " 1 ———
Total i 25.18

79.50

a After extraction

b Tneludes peanuts and other oilseeds used as well as ¢rccnuts.



TABLE II

WHEAT BASED PROTEIN-RICH MIXTURES

5 Tunisie | Algeria | Turkey 66/10/202 | 66/10/201 WSB
| ~ e s = L=
Wheat 31 28 4o 32 (whole) 52 (wholc) | T3 (vheat
| fractiois)
! Chickpeas 34 38 20 30
Lentils 26 18.5 |
. Soya flour | 20 30 {full ho (full 20
: fat) fat)
Skim m1lk ! 10 10 !
Sugar 8 ! 5 8 7 7 !
!
Soybean oil J E h
Vitamins, minerals, 1 I 0.5 2 1 1 3
flavour
Process Precooked Precooked | Roller dried Precooked Precookeu
| Roller dried { Roller drieu
Protein content 20.9 20,2 25.4 25.8 26.6 22.0
PER (Stand) 2,08 2.40 2,27 2.21 2,153 | 234
NPU 60 71 61 i 63 63 l 65
Acceptability ++ + -t i
Tolerance I good good goocl ;
] | g l

1T 83ed

TT /7 (MLT * NHSTM * CTOMLT * MTOAN WIS/



TABLE III
CORN-SOYA PROTEIN~RICH MIXIURES

T - -j— — — - ~ - — , _ s Al i
| csM 66,/10/203 ' Mx-49 Mx-50 Mx-51 ¢ Mx-52 Mx-60
—_ } - ———— —_—— e — —— e -
Corn 68 43 4o 58.5 41 48 4y
Soya flour 25 40 (full 38 (full 25 42 (full 30 (Full | ho
fat) : fat) | fat) fat)
Skin milk 5 ! 5 5 ’
! '
Fish protein 1
concentrate | 5
Sugar / ' 15.5 j 15.5 15.5 15.5 15.5
(white + I
’ | raw sugar) , E
Vitamins, mnerals | 2 | 1.5 1.5 1.5 b oas 1.5 © L5
flavour } ’ ' ! {
Process dry Precooked , Precooked| Prccooked | Precooked ' Precocked, Coouxii.,
blending | Roller Roller Reller Roller Roller i gcbrucion
| Dried Dried Dricd } Dried Dried ,
Protein content 20.9 | 20.3 | 2L.7 21.8 22,1 21.1 20.6
PER (Stand) | 2.36 f 2.35 2.5 2.8 2.49 2.59 2,45
NPU 69 65 66 68 59 - 20
Acceptability ++ it ; +H+ + 4+ ot ] o+
Tolerance ' good 2004, good good good good ) gFnod
: dvfficult
: ' to rrepare
. ; 1 - 1 L S P S

ITT aFed

TT/ *QHd * Nam - 90Ud “HLNN * WS/ T



EM/SEM.NUTR. PROB.WEAN.PRD. /11

page 1v

TABLE IV

CORN-COTTONSEED PROTEIN-RICH MIXTURES

— —_— p— —_— e —
‘— Mx-62 Mx-71 er—Te !
z Corn ‘ 45.5 ' 47 45.5
i
Cottonseed flour ‘ 32 26 32 '
! {
Fish protein concentrate ! .5
1
i
Lysine ; 025 i 0.25
| Sugar | 15 . 75 | 15 - 5 15 - 75
| Cottonseed oil I 5 ! 5 5
i | i
i Vitamins, minerals, 1.5 ' 1.5 1.5
i flavour I I
Process ! Cooking ' Precooked Precooked
Extrusion | Roller Roller
Dried Dried
i |
Protein content : 22.9 | 22.2 21.2
. t
PER (Stand) | 1.98 ¢ 2.16 1.59
NPU i 5T 63 53
' Acceptability ’ ++
' Tolerance I Good,
. Some
| difficulty
in the
! preparation :
_ N R D
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TABLE V
MISCELLANECUS

s T mee
- |

Soya 33 (full fat) 15

Whey 65

Rolled oats 85

Process Concentration

in vacuo

spray drying

Protein content 22 20,7
PER (Stand) 2.1% 2.25
NPU 84 T
Acceptabilaity + 4+
Tolerance Bouts of good

Diarrhoea

L rmbnn  rn . = St rem—— —— — — — —




