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The majority of the people living in the Jogjakarta area (Central Java) suffer from a 
type of chronic malnutrition which generally does not interfere with their ability to 
perform heavy labour. Studies of the eye changes in this type of chronic malnutrition 
have led to a comparative study of the diets and blood chemistry of children living in 
different economic environments. The  chemical values can only be considered within 
certain limits as reliable in the appraisal of the nutritional status, owing to the possible 
presence of chronic infectious diseases such as malaria and intestinal worms, yet it 
seemed useful to carry out this comparative study in order to obtain a ‘normal’ local 
pattern. The investigation comprises (a)  a study of the food intake of groups of 
children living in different economic environments, and (b) the determination of the 
concentration of serum albumin and globulin, and the levels of haemoglobin, vitamin 
A, carotene and calcium in the blood. 

EXPERIMENTAL 

Subjects. The boys and girls who were the subjects of this study were drawn from 
three groups: (I)  twenty-five doctors’ children, aged 6-17 years (mean 12 years); 
(2) thirty-three children living in an orphanage (not all orphans), aged 6-18 years 
(mean 14 years); (3) twenty-one children, aged 6-18 years (mean 13 years) living in 
a poor subdistrict of Jogjakarta, where the people show obvious stigmata of malnutri- 
tion. All children were of Indonesian origin. 

Diet. The staple food of all the children was rice, the doctors’ and the orphan- 
age children having about 350 and the poor-area children about 175 g daily. The 
customary diet of the doctors’ children included legumes, nuts, soya-bean products, 
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vegetables and fruits and sufficient meat, fish and eggs. The  diet of the orphanage 
children contained reasonable amounts of legumes, soya-bean products, vegetables 
and fruits but was lacking in protein and fat of animal origin, containing only very 
small amounts of meat, eggs or dried salted fish; the principal fat was coconut oil. The  
poor-area children ate a larger proportion of starchy foods such as tubers and roots, 
since they had only about half the amount of rice the other two groups had; their diet 
included tubers, roots, pulses, soya-bean products, coconut, green vegetables and very 
small amounts of meat or dried salted fish. 

The  food intake of each child was measured by weighing over a period of 7 days, and 
the mean intakes of calories and nutrients in each group were calculated from food 
tables compiled by the Institute of Nutrition at Djakarta. This diet survey was done by 
one dietitian. 

Blood 
determinations were made by two laboratory technicians, one responsible for the 
protein, vitamin A and carotene estimations, the other for the haemoglobin and calcium 
estimations. Serum proteins were measured by the biuret method of Gornall, 
Bardawill & David (1949), the biuret colour being read on a Spekker photoelectric 
colorimeter (Hilger and Watts Ltd, London). Haemoglobin was measured colori- 
metrically by the method of Sahli-Hellige, with a Zeiss haemometer. Vitamin A was 
measured by the photo-colorimetric method of Dann & Evelyn (1938) and calcium by 
the method of Clark & Collip (1925). 

Laboratory methods. Blood samples were obtained from an arm vein. 

RESULTS AND DISCUSSION 

Table I gives the mean intake of calories and nutrients in each group. The  mean 
results of the blood determinations are shown in Table 2. 

Table I .  Comparison of the mean nutritive value of the daily diet of three groups 
of children living in different economic circumstances 

Doctors' Orphanage Poor-area 
Nutrient children ( ~ 5 ) ~  children (33)* children (zr)* 

Calories (Cal.) 
Total protein (g) 
Animal protein (g) 
Fat (8) 
Carbohydrate (g) 
Iron (mg) 
Calcium (mg) 
Vitamin A (i.u.) 
Carotene (i.u.) 
Thiamine (mg) 
Ascorbic acid (mg) 

2218 

63 
24 
58 

363 
25 

254 
700 

280 j 
1'0 

I 0 0  

8 Number in group. 

I473 
39 
0'2 

I 1  

299 
29 
99 
4 

4'55 
0.8 

175 

1271 
28 

0.5 
21 

I39 
9 

I39 
4 

0.7 
805 

59 

The food intake of the group of doctors' children agrees very well with the require- 
ment standards suggested by Nicholls (195 I) for children of the same age range under 
tropical conditions. The  intakes of the orphanage children, and even more those of the 
poor-area children, were, however, extremely low. 
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The mean total serum-protein content found in the group of doctors' children was 

7-42 g/Ioo ml. with an a1bumin:globulin ratio of 1-39. The group of orphanage 
children showed a mean total-protein concentration of 7-30 g/Ioo ml. and an albumin: 
globulin ratio of 1-08, whereas in the group of poor-area children a mean total-protein 
content of 6.90 g/Ioo ml. was found with an a1bumin:globulin ratio of 0.98. The drop 
in the total-protein content in these two groups, being mainly that of the albumin 
fraction with a reversal of the a1bumin:globulin ratio, seems to have been due to the 
low protein intake, 39 and 28 g, in turn obviously associated with the low calorie intake. 

Table 2. Comparison of mean serum protein and blood haemoglobin, calcium, vitamin A 
and carotene levels in three groups of children eating diets shown in Table I 

Doctors' Orphanage Poor-area 
children (25)" children (33)" children (zr)* 

Serum: total protein (g/Ioo ml.) 7.4 7'3 
albumin (g/roo ml.) 4'3 3.8 
globulin ( g / ~ o o  ml.) 3.1 3'5 

Calcium (mg/roo ml.) 10.6 9'5 
Vitamin A (i.u./roo ml.) I49 77 
Carotene (i.u./roo ml.) '63 '36 

Haemoglobin (g/Ioo ml.) 13.3 10.6 

* Number in group. 

6-9 
3'4 
3'5 
8.2 
8.5 

67 
44 

The mean blood haemoglobin level was 13.3 g/Ioo ml. in the group of doctors' 
children, 10.6 g in the orphanage children, and 8.2 g in the poor-area children. The diet of 
the poor-areachildren, although supplying9 mg iron/day, was defective in many respects 
and may have played an important part in the aetiology of the anaemia in this group. 

The calcium level of the serum of the doctors' children was 10.6 mg/Ioo ml., very 
similar to the level generally accepted as normal, about 10 mg/Ioo ml. The calcium 
intake, however, was far below the level usually recommended. The group of orphan- 
age children had a still lower calcium intake, and the mean calcium content of their 
serum was 9.5 mg/Ioo ml. The group of poor-area children, with the lowest mean daily 
intake of calcium, had a mean serum calcium concentration of only 8.5 mg/Ioo ml. 
Although the calcium intake of the poor-area children was higher than that of the 
orphanage children, the calcium level of the serum was lower. 

The mean vitamin A level in the serum of the doctors' children was 149 i.u./Ioo ml., 
higher than the mean level found by Yudkin (1941) in normal adults. This author 
found levels ranging between 72 and 157 i.u. with a mean of 113 i.u. in twenty-three 
subjects with normal dark adaptation. The daily intake of 700 i.u. vitamin A and 
2805 i.u. carotene satisfies internationally recommended standards of intake for 
children. The group of orphanage children showed a mean vitamin A level of 77 i.u./ 
IOO ml. serum with a daily intake of 4 i.u. vitamin A and 4155 i.u. carotene. A mean 
vitamin A concentration of 67 i.u. was found in the serum of poor-area children, and 
the mean daily consumption was only 4 i.u. vitamin A and 805 i.u. carotene. The 
vitamin A levels in the serum of the orphanage and poor-area children were high in 
relation to the low vitamin A intake and reflect conversion of the consumed carotene 
into vitamin A. 
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The mean carotene levels in the serum were: doctors’ children 163, orphanage 

children 136 and poor-area children 44 i.u./Ioo ml. Yudkin (1941) reported values 
between 50 and 241pg (83 and 402 i.u.)/Ioo ml. serum in normal adults. 

The  blood findings and the results of the diet survey, with the exception of the cal- 
cium intake, in the group of doctors’ children help to confirm that this group was ‘well’ 
nourished according to present-day nutritional standards. The  calcium intake of 
254 mg was at a considerably lower level than is generally recommended. 

The following questions consequently arise : Was this calcium intake too low, or 
does some biological adaptation exist so that this calcium intake may be regarded as 
‘normal’ in relation to the local conditions? Are the calcium intakes generally recom- 
mended unnecessarily high for people living under tropical conditions? 

The  low blood values and the inferior nutritive value of diets of poor-area children 
suggest relative nutritional deficiency. 

The  diet of the group of orphanage children, with its low values for calories, 
proteins-especially proteins of animal origin-calcium and vitamin A, was very 
similar to the average diet customary in the Jogjakarta area. If the biochemical find- 
ings in the blood are a reflexion of nutritional status, and if the effects of any possible 
presence of chronic infectious diseases, as for instance malaria or intestinal worms, are 
ignored, the blood values in the group of orphanage children may be considered as 
representative of children suffering from the type of chronic malnutrition endemic in 
the Jogjakarta area. 

SUMMARY 

I. In  order to throw further light on nutritional standards in Jogjakarta (Central 
Java) a comparative study was made of diet and biochemical blood findings with 
seventy-nine children living in three different economic environments. 

2. The intake of energy and nutrients, with the exception of calcium, and the level 
of serum protein and of blood haemoglobin, vitamin A, carotene and calcium, in the 
group of doctors’ children conformed to generally accepted levels of normality. The  
significance of the relatively low calcium intakes found in all groups is discussed. 

3. The nutritive value of the diet and the low blood values found in the group of 
children from a poor area indicated a deficiency state. 

4. Children living in an orphanage and consuming a diet very similar to the average 
diet customary in the Jogjakarta area, with relatively low intakes of calories and 
nutrients, showed blood levels that may be considered as characteristic of children 
suffering from the type of chronic malnutrition endemic in the Jogjakarta area. 

The  author is greatly indebted to Miss Sukartyah, Jogjakarta, for the diet survey 
made in this study, and to Dr  Mardjaban Purwodhiredjo, Jogjakarta, for his co- 
operation. 
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