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Abstract

From the dietary survey data in the past, it was appeared that
daily consumption of protein, calcium and phosphorus were relatively
low in infants and young children. Since supplementary foods from
vegetable protein sources had been promoted, in the near future, protein
consumption in young children may be up to 3-4 g/kg/d. Owing to the
high dietary protein could affect urinary calcium loss, thus, the
objectives in this study were to elucidate the effects of two levels
of protein intake on nitrogen, calcium and phosphorus utilization in
10 male young children, aged 9-15 months. The study was divided into
3 periods; each last for 14 days and between each two experimental
periods was a 7-days resting period. The food formulation used was
the mixture of rice, mungbean and sesame in ratio of 60:20:15 by

weight. In P I, subjects were fed with such food mixture plus infant °



formula at protein intake 1.6 g/kg/d (diet I). Supplemented with
casein in food mixture plus infant formula then raised the protein
level up to 3.3 g/kg/d in P II (diet II) andllll (diet III). Calcium
intakes in P I and II were about 19 mg/kg/d and being raised to 76 mg/
kg/d with calcium lactate in P III, Phosphorus intakes were 31, 46,
42 mg/kg/d in P I, II and III, respectively. During the study, total
energy intake was ranged from 100 to 110 Kcal/kg/d of which “20% was
provided by infant formula. Fat intake was provided "27-30% of total
energy intake to the subjects. Blood samples were collected on day 1
and day 14. Study on fate of absorption, excretion and retention of
nitrogen, calcium and phosphorus were carried out in the last 3 days
of each experimental period by collecting and analysis of nitrogen
and minerals were done in urine and feces.

For nitrogen utilization, it was noted that both nitrogen
absorption and true digestibility of diet II were superior to those
of diet I, but no statistical differences of nitrogen retention (as
% of intake) were found between these two periods. However, nitrogen
balance was slightly improved during high protein diet (diet II) and
weight gain was achieved above normal, being 20 g/d during high protein
level when compared to only 12 g/d obtained from the low.

Effect of proteins on calcium utilization; it was observed that
calcium absorption and retention were not affected by either diet I or
diet II. Urinary calcium excretion during diet II seemed to be in-
creased, 1.34#0.3 mg/kg/d, when compared to that of 0.72+0.3 mg/kg/d
during diet I, but no statistical difference was found. Nevertheless,

during P II, there were a slight decrease in sodium clearance/calcium



clearance, increase in ratio of urinary calcium/creatinine but no
change in serum calcium. These suggested that high protein might
cause hypercalciuria via decreasing the renal tubular reabsorption

of calcium, but data of urinary calcium loss were not clear-cut due

to all subjects who were in the stage of growing. After supplemented
with calcium in P III, mean calcium balance in term of absolute amount
was improved.

When protein intake was raised from 1.6 to 3.3 g/kg/d (P I VS
P II), phosphorus absorption was slightly improved but there was no
change in phosphorus retention during P II, however, retention was
increased from 10.4+1.0 during P II to 14.9+1.5 mg/kg/d during P III
owing to calcium supplement. There were also positive correlation
between level of dietary phosphorus and urinary phosphorus.

It was difficult to define the satisfactory values of calcium
and phosphorus balance due to few available data from previous study
and if to obtain precise values, other index such as bone age need to
be investigated. However, the results from this short term study
would be the guideline for preparing the food formulation from vegetable
protein source in which, especially, concerning to the adequate levelg

of protein, calcium and phosphorus for infants and young children.
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