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Abstract

Ultimately, improvement of the nutritional status of children, in especially the
preschool children, can only be achieved if the daily food intake is sufficient.
This will ensure in the first instance the adequate provision -of energy, and se-
condly, the available protein in the diet will then be efficiently utilized.

. Sufficient intake of food cun and must be realized through the combined
use of inexpensive locally available foods from the foodgroups: Cereals, Legumes
and Fish, Fat, Vegetables and Fruits, according to the existing menu-pattern
”4 Sehat — 5 Sempurna” (4 means healthy — 5 is excellent).

The diet therefore must not consist of rice alone. The role of fat in the diet
must be stressed. The mealpattern of preschool children must be at least 3
times a day, preferably more.

Depending on the available budget and the creative imagination of the mo-
ther, a variety of inexpensive but palatable dishes can be prepared at home
which will stimulate the food intake.
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1. Introduction

Protein Calorie Malnutrition in In-
donesia fis seen among preschool
children belonging mostly to the
underprivileged low-income group.
From epidemiological point of view,
the underlying causes of this mal-
nutrition are wellknown as:

— poverty or low purchasing power

— ignorance of the mother in re-
gard tto the nutritional meeds of
the children '

— recurrent infections due to poor
environmental sanitation (Scrim-
shaw, 1971).

The result of the interaction of these
3 factors will be that the child will
not get enough food every day and
the food he gets is of inferior quality
also.

Of the various multidisciplinary
approaches needed for the improve-
ment of this condition, nutrition
education of the mother is an abso-
lube mecessity. By improving her
nutritional knowledge she will be
able to wselect the proper kind of
foodstuffs, prepare it and give it in
the correct amount to her childrer.

I, Seleciimg the kind of Foods

In the selection of the kind of
foods to be used, the mother is limi-
ted however, to the foodstuffs which
are within the buying power of the
family and next to it, she will only
select those foods which fit in the

cxisting menupattern of the region.
Whatever the choice may bLe, the
foods selected, must be from each of
the following groups:

I.: the cereal staples, such as
rice and/or maize.

II: proteinrich feods

a) — from plamt origin, such as le-
gumes and its products

b) — from animal origin, such as
fish or egg or meat.

II1: edible fats and oils, such as
coconut and peanut ol

IV. vegetables, such as green le-
afy vegctables, "bayem” and "kang-
kung”.

V. fruits, such as yellow 'bana-
nas'’ and "papaya’.

Iil. Encergy and Protein

The question which arises will be:
In regard to the preschool child,
can one reasonably estimate the
correct amount and the right
kind of foodstuffs, which if
ecaten every day will prevent
malnutrition and will also have
the minimum of cost?

In answering this question, it will
be necessary to translate this recom-
mended daily dietary allowances
(RDDA) jnto the various foodstuffs,
which together must form a well-
balanced diet and confirm zlso to
the existing menu pattern, so well-
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known in Indonesia as "4 Sehat — 5
Sempurna” (4 means healthy, 5 is
perfect”). The RDDA for a preschool
child of 2 ho 3 years old, 12 kg of
bodyweight, is for energy 1200 Calo
ries, for protein 25 grams and vita-
mins and minerals as given (LIPI,
1968).

It is essential first to ensure an
adequate level of energy intake. And
this can be achieved only, if the child
has a sufficient intake of food. The
adequacy of energy fintake must re-
ceive first consideration, otherwise
pant of the dietary protein will be
used for the provision of emnergy
(WHO, 1973). This is wasteful, es-
pecially for developing countries,
where the protein supply ds relative-
ly marginal.

The energy need and the safe
level of protein intake are wusually
separately expressed in terms of ca-
lories and grams of dietary protein
per day. But a major advance is the
recent practice of evaluating the
protein value of the fotal daily diet
as consumed in Net-Dietary protein
calories % (NDpCal %).

IV. Arbitrary NDpCal % - value for
diets of preschool chillren *

What is the NDpCal 9% - value as-
signed for diets of preschool chil-
dren?

The Net Dietary - protein Calories
percent value of human milk is cal-
culated to be in the range of 8.0 —
7.1% (Platt et al., 1961) that of rice
is 3.9% (Lie Goan Hong et al., 1974).
The significance of these values in
relation to human diets, is best illus-
trated by quoting van Veen (1971)
in full:

"With respect to the values for
NDpCal percent, it may be no-
ted that a diet that provides
less than 5 percent of the calo-
lories in 'the form of ultillizable
protein is incapable of meeting
the needs of the adult, even
when consumed at a level that
mets the calorie requirement.
Furthermore, a diet supplying
less than 8 percent of calories
as utilizable protein is incapable
of meeting the needs of the yo-
ung infant (FAO 1965).”

It can reasomably , be expected,
that the NDpCal percent value of the
diet for preschool children will be in

Note: Net Dietary-protein Calories percent (NDpCal ¢,) — Protein Cals ¢ x NPUop.

Protein Cals 9: The utilizable protein content of a diet in term of calories
expressed as percentage of the total metabolizable calories.

NPUop — Net Protein Utilization value operative. This value is obtained by
feeding experiments using young weanling albino rats, according
to standard procedures (Milier, 19G3).
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between the aforementioned values of
5 and 8.As no conclusive figure is as
yet existent, we have set this value
arbitrarily at 6.5 as the m/mimum.

This means that a suitable diet for
preschool children must have for
example, a protein calories 9% of 12
and a NPU-op value of at least 55,
which will give a NDpCal % value
of 6.6.

The requirements for such a diet

can be met from a judicious combi-
nation of foods from the groupings
as mentioned previously., An example
is given in table 1, indicating the qu-
antity in grams, the cost in Rupiah,
and the NDpCal % value (see table
1).

This total quantity must be consu-
med as food in one day by the child,
will his requirement for energy and
protelin be met.

V. Basic Components of Various Dielts

(Amounts in grams & Cost analysis in Rupiahs)

TABLE 1: Nuiritive value & Cost of a Simplified Diet
Qty Energy Pro- Cost
Foodstuffs Foodgroups tein (Jakarta)
gm Cals
gm Rp
I Staple . Rice, halfmilled 300 1080 22.5 2.3 27
ITa Legume :  Soybean, dried 30 96 10.3 5 12@
IIb Animal product : Fish, small dried 15 30 65 — 9
III Edible Fat Coconut oil 7 61 —_ 7 3
IV Vegetables ("bayam” etc.) + + + = +
V Fruits (”banana” etc.) -+ + + — +
Total: 352 1267 406 14 51
Percentage of Total Calories : 1009, 12.89% 10.1%

NPUop : 55. Proteincalories 9 : 12.8 NDpCal 9 : 74
@ Retail price of 65 grams of fresh "tempeh”.

The simplified diet above, used for
the determination of the NPU-op
value, can also serve as a useful gu-
ide for the selection of substitute
foodsstuffs the mother can use for

preparing the food for her children
and the whole family as well. It ser-
ves also as a basis for the compu-
tation of cost. The cost of this sim-
plified diet is approx. Rp. 51.—. It
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does not include the additional cost
for preparing, cooking etc. Prices
are based on the retail price in the
markets of Jakarta. This means,
that the minimum cost for every
1200 calories can be estimated as at
least Rp. 50.— (US $ = Rp. 415.—).
This cost analydis is given as an
illustration to show the minimum
money-value which must be allotted
for the child’s food in the context of

TABLE 2: Diet A: Rice-Soy-Fat-Fish

31

the total daily family food expen-
diture.

Feeding experiments with young
albino rats are carried out in our
laboratories to determine the NPU-
op values of various mixtures con-
sisting of rice and different local
legume products with and without
the addition of fish. Two examples
of experimental diets, with the cost
analysis, are given below.

. Cost
Components Qty Energy Protein Fat Analysis
gm Cals gm gm Rp
Rice, halfmilled 300 1080 22.5 2.3 27
Soybeans
(as fresh tempe) 65 grams 30 96 10.3 5 12
Fat 7 61 — 7 3
Fish, small, dried 15 30 6.8 — 9
Vegetables & fruits + + + — +
Total 352 1267 40.6 14.3 51
Diet B: Rice-Peanwut-Fai-Fish
§ Cost
Components Qty Energy Protein Fat Pt
gm Cals gm gm R
p.
Rice, halfmilled 300 1080 22.5 2.3 27
Peanut 30 160 7.8 13 9
(or: fresh ”oncom” 80 gm - a3)@
extra fat 9 gm)
Fat s —_ — — .l
Fish, small, dried 15 30 6.8 - 9
Vegetables & fruits —+ 4 -+ - +
Total 345 1270 371 15 45

@)

”Oncom” Rp. 9.— 4 extra fat Rp. 4— = Rp. 13.—
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The amount of legume products
used are believed to be that quanti-
ty which can be consumed everyday
by the child (Aykroyd et al.,, 1964)
in combination with his usual rice-
dish.

VI. NDpCal % values and Cost im
Rupiah

The experimental diets are practi-
cally isocalorlic, providing approx.
1250 Calonies, 14 grams of total fat
and a total protein in the range of
34 - 40 grams. This amount of prote-
in ds well above the set level of 25
grams of dietary protein needed.
Expressed (n percentage of total ca-
lories, the total fat is approx. 10%,
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protein is 13% and the rest is carbo-
hydrate., This ratio is close to the
provisional target we have set for
fat in the Indonesian diet (see graph
2). The quantity of 300 grams will
already contrnibute 22.5 grams of di-
etary protein, which is omly 2.5
grams below the recommended allo-
wance,

This deficit of 2.5 grams of prote-
in can easily be met from the con-
sumption of say, 10 grams of soybe-
ans or about 20 grams of fresh
"tempeh’”. But the problem is, the
quality of the protein mixture in this
diet will not yet meet the arbitrarily
set NDpCal % value of 6.5. As can
be seen from table 3 and graph 1,
rice alone has a NDpCal % value of

TABLE 3: NDpCal 9% Values and Costs in Rupiah of various mixtures (the diels
provide approx. 1250 Calories and total pralein in the ramge of 35 - 42
gm). US$. 1.00— = Ep. ;15—
Protein Average Protein (NDpCals) Total
content NPUop Calories Net-Dieta- Cost
Mixture: of Mixt, (Rats) ry-protein (Jakarta
(total dry weight approx. 350 gm) (Nx5.85) Calories retail
price)
% %o % %o Rp.
1. Rice alone 6.7 52 75 3.9 31
28. Rice | "Tempeh” + Fat 10.2 56 10.8 6.0 42
2b. Rice 4 "Tempeh” - Fat 4- Fish 12.2 58 12.8 7.4 51
3a. Rice 4 Peanut 10.1 42 10.7 4.5 36
3b. Rice +4- Peanut 4+ Fish 12.0 49 12.6 6.2 45
4a. Rice | ”Oncom” 4 Fat 10.2 41 10.7 4.4 49
4b. Rice { "Oncom” - Fat + Fish 12.2 43 12.7 6.1 49
"Tempeh” : fermented Soy product.
"Oncom” : fermented Peanut-presscake product.
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3.9. When the rice is supplemented
with 10% of its weight by soy (30
grams) or equivalent to 65 grams of
fresh "tempeh”, (diet 2 a) the NDp-
Cal 9% value increases to 6.0 (Lie
Goan Hong et al,, 1974). This value
is still below the level of 6.5 as set
for diets of preschool children. Pe-
anut and “oncom” are lower in qua-
lity than soy.

If they are added to rice jn equal
protein amount, (30 gm peanut or
80 gm fresh oncom’) they will only
3.9 (rice alone) to 4.5 and 4.4 (diet
3a & 4a) (see table 3 and graph 1).

In faect, this characteristic can be
predicted already, if one calculates
in advance the chemical (protein)
score of the mixture. An example of
such calculation is given in the ad
dendum. To obtain a higher protein
value (or NDpCal %), all the mixtu-
res of rice and legumes have to be
extra isupplemented with foods from
animal origin, such as fish or eggs
or meat. This extra supplementation
with 5% by weight of 15 grams of
small dried fishes, i.e. Stolephorus
spp. (25 pieces, head-tail length 5
cm), will increase the NDpCal ‘% if
the rice/fat/”tempeh” mixture from
6.0 to 7.4, which is now well above
the set level of 6.5 for preschool chil-
dren (diet 2 b). The same favourable
effect is also seen in the rice/peanut
and rice/fat/”oncom” mixtures, but
the increases are from 4.5 to 6.2 and
4.4 to 6.1 only, still below 6.5 howe-
ver (see diet 3b and db). To reach

the value of 6.5, the amount of fish
has to be increased with at least
60%, which will make a total of 25
gramé. But this will also increase
the cost of the mixtures with Rp. 6.—
The itotal cost of the rice/peanut/
fish mixture will be Rp. 51.— and
of the rice/fat/”’oncom”/fish mixtu-
re Rp. 55.—. It will therefore be ob-
vious that the rice/fat/”tempeh”/
fish micture with a total cost of
Rp. 51.— only is the best of all mix-
tures with the lowest cost.
The ratio of the components rice, fat,
legume and fish by dry weight is
generally stated as 100 :21% : 10 : 5.
For more information on the role of
legumes in human diets, the reader
is referred to the excellent mono-
graph of Aykroyd (1964).

Other aspects of the diet, not yet
discussed, are the provision of fat,
vitamins and minerals.

VIL. Fat

Fat is another source of energy.
Although it is more expengive than
carbohydrate, fat in the diet has its
specific functions, such as:

— fincreasing the calorie density and
therefore reducing the bulk of the
diet,

— improving the palatability of the
diet, leading to a higher food
consumption,

— carnier of the fat-soluble vita-
mins, and

— gource of unsaturated fatty aclds.
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Graph 1. NDpCAL VALUES & COSTS
IN RUPIAH OF VARIOUS MIXTURE
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Although until present, any allo
wance for fat in the diet s not yet
specifically recommended, it will not
be wunlikely that in the future this
will be set up, probably for delinea-

31 36 45 31 40 49

ting the safe or recommended maxi-
mum and minimum levels in human
diets.

It is observed that fat consumpti-
on in the population increases with
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higher income (WHO, 1973). Im
Westem diets, fat contributes about
40% of the total calories, while in
the Indonesian rice-diet, it is repor-
ted to be about 10% (LIPI, 1968).
The LIPI-NAS workshop on Food
(1968) considers this very low fat
content of the diet as a serious pro-
blem (LIPI, 1968). A recent survey
of preschool children in 2 villages in
the mountains of West Java, carried
out by participants of the SEAMED
Nutnition Course (1973 - 1974), reve-
aled that the total fat in the chil-
dren’s diet constitutes only 3% of
the total energy intake, which was
not even met yet! This is very low,
as the fat from the staple rice alone
will already contribute about 2%.
That the fat content in a diet must
be given indeed a serious considera-
tion, will be obvious from graph 2,
which dllustrates the fat content of
various foodstuffs and diets as per-
centage of total calories (see graph
2).

Planners and decisionmakers on
national food and nutrition policy
must ftake in consideration efforts
towards increasing the fat intake,
for the meantime, at least for the
preschool children in general.

VII. Vitamins and Minerals

One may speculate by saying, that
if the fat consumption in this group
of preschool children can be incre-
ased, even if only marginally, then
very probably the incidence of vita-

min A deficiency, so prevalent among
this group, will be reduced signifi-
cantly. This may probably be so as
there will be not only a better resor-
ption of carotenes, but also a higher
consumption, as green leafy vegetab-
les will become more palatable by
preparation with oil, coconut milk
("santen”) or peanut sauce, such as
in "gado-gado” (Indonesian salad).

Young green leafy vegetables are
good sources of vitamins and mine-
rals also. The consumption of yellow
fruits, according to season, will also
contribute to the provision of vita-
mins and minerals.

IX. Dietary pattern

The total intake of food is not only
governed by the absolute availability
of food at home, the tastefulness of
the diet as a whole, but also by other
factors, such as dietary and meal
patterns,

In the rural families, cooking faci-
lities are very limited. The daily food
of the preschool child is not separa-
tely cooked. The food the preschool
child gets, is from what is available
for the adults and older children.
With this in mind, the diets for pre-
school children must be basedon exac-
tly the same components of the diets
which adults and older children eat
every day. The difference is in fact
only in the higher quantity of legu-
mes and fish o be given above that
amount which the younger children
usually already get at home.
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Groph 2. PERCENTAGE OF TOTAL

CALORIES DERIVED FROM FAT,

CARBOHYDRATE AND PROTEIN FROM
YARIOUS FOODSTUFFS AND DIETS
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Mothers must be taught to prepa-
re or cook delicious sidedishes based
on the said components, which will
be liked by all the family members,
including the young.

In fact, with these same compo-
nents, i.e. rice, legume product, fish
or meat, additional fat, and vegetab-
les, mothers can also prepare soft
diets or tramsititional diets as wea-
ning foods, so wellknown as "bubur
nas?’ or "nasi tim”. The NDpCal %
value will be the same as stated be-
fore, if for the components the same
ratio by weight is observed. The se-
arch for suitable weaning foods, such
as "nasi im” etc. has been stimula-
ted by Van Veen many years ago and
allso stressed again recently (Lanzing
et al., 1939).

X. Meal pattern

In general, the meal pattern also
of the preschool child is the same as
for the adult population, consisting
of 2 main meals perday and a light
snack as breakfast. For preschool
child, the situation may be worse, as
occasionally a snack may sometimes
be considered already as a main meal.
It must be admitted, that such situ-
atiions do not occur often (Tan et al.,
1970). Many investigators doubt se-
riously whether the preschool child

can meet his energy and protein
needs if he follows the common adult
eating pattern of two main meals per
day (Nicol, 1971; Abu Nain et al.,
1974). His total food intake will then
not be sufficient.

To have a sufficient food intake,
children must have at least three full
meals a day, preferably more. In bet-
ween snacks may be needed by phy-
sically active children. It is said, that
rice- diets are bulky. They have a
low caloric density, as they are low
in fat. Moreover, the stomach of the
young child is of limited capacity.

The frequency of meals or feeding
may not be overlooked, not only for
the breastfed infants, but also for
the preschool children. Deficiency of
both calories and protein ds synony-
mous with lack of food. How many
of the underprivileged children are
"going humgry” or are suffering
from “hidden bhunger’? And only
through an adequate food intake can
deficiency of both calories and pro-
tein be corrected and prevented.

In conclusion, it is hoped that all
these findings, mot fully realized by
all nutrition workers and less by the
nutritionally dgnorant mothers, will
be included as useful materials for
Nutrition Education for the benefit
of the preschool children.
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