Lower calcium absorption in infants
fed casein hydrolysate- and soy proteinbased infant formulas containing palm
olein versus formulas without palm olein
Ostrom KM, Borschel MW, Westcott JE, et al.
Journal of the American College of Nutrition. 2002;21:564-569.

Introduction
During the first year of life an infant’s birth weight
triples and length increases by 50%. To meet the
requirements of their rapidly expanding skeletal
mass, growing infants require a bioavailable source
of calcium.

Palm olein oil is one potential
fat source in infant formula. It
is often included to mimic the
levels of palmitic acid found in
breast milk but is not as well
absorbed by infants compared
to other oils.

Palm olein oil is a fat source often used in infant
formula. It is included in order to supply palmitic acid
at higher levels like those in human milk. However,
the palmitic acid in human milk differs at a molecular level from that
provided by vegetable oils. Palmitic acid from vegetable oils is less well
absorbed and consequently reduces the absorption of calcium in cow
milk-based formulas due to formation of calcium soaps.1

Study Purpose
This study extends the prior research on the effect of palm olein on
calcium absorption in cow milk-based formulas to examine the effect of
palm olein on nutrient absorption in casein hydrolysate- and soy
protein-based formulas.

Study Design
Two separate studies were conducted with normal term infants. Both
studies were controlled, randomized, masked, crossover design, threeday balance studies. The first study (n=10) randomly assigned infants
to receive commercially-available casein hydrolysate-based formula
with or without added palm olein. The second study (n=12) randomly
assigned infants to receive commercially available soy protein-based
formula with or without added palm olein. Fat and calcium absorption
were determined based on: weight of formula intake, weight of stools,
and measured calcium and fat in formula and stools.
All formulas fed in this study were commercially available ready-toserve infant formulas. The two formulas with added palm olein
were Nutramigen (casein hydrolysate-based) and ProSobee
(soy-based) [Mead Johnson Nutritionals, Evansville,
Indiana] and the formulas without added palm olein
were Alimentum (casein hydrolysate-based) and
Isomil (soy-based) [Abbott Nutrition, Columbus, Ohio].
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Study Results
Fat and calcium intake did not differ between the 2 soy-based
formulas and the 2 casein hydrolysate-based formulas. However, in
the casein hydrolysate study, the infants fed the formula with added
palm olein absorbed significantly less fat and calcium (P<0.01) as
compared to the casein hydrolysate formula without added palm
olein, 41% and 92% compared to 66% and 97% for calcium and fat
absorption, respectively.
For infants fed the soy-based formula, mean calcium absorption was
also significantly less for the infants fed the formula with the added
palm olein as compared to the soy-based formula without added palm
olein (P<0.05), 22 and 37% respectively. Fat absorption did not differ
between the two soy-based formulas.

Discussion
Key Finding:
Infants fed either palm oleincontaining casein hydrolysateor soy protein-based formula
absorbed less calcium than
those fed palm olein free
formula.

This study adds to the growing body of evidence that suggests
using palm or palm olein in infant formulas at levels needed to match
the palmitic acid content in human milk can significantly reduce
calcium absorption. Designing infant formula based on human milk
composition rather than clinical performance may create outcomes
with unintended physiologic consequences.
In addition to the impact on calcium and fat absorption, the digestion
characteristics of palm olein by infants can have physiological
consequences. Among these are reports of an increase in hard stools
linked to the creation of calcium soaps,2,3 and, more importantly,
reports that suggest a reduction in bone mineral accretion.4-6

Study Conclusions
Infants fed formula (either casein hydrolysate- or soy proteinbased) containing a significant part of the fat as palm olein
absorbed significantly less calcium than infants fed formula that did
not contain palm olein.
Infants fed casein hydrolysate-based formula containing a
significant part of the fat as palm olein absorbed significantly less fat
than infants fed palm olein free casein hydrolysate-based formula.

For Internal Use Only

References
1. Nelson S, Frantz J, Ziegler E. Absorption of fat and calcium by infants fed a
milk-based formula containing palm olein. J Am Coll Nutr. 1998;17:327-332.
2. Carnielli V, Luijendijk I, Van Goudoever J, et al. Structural position and amount
of palmitic acid in infant formulas: effects on fat, fatty acid, and mineral
balance. J Pediatr Gastroenterol Nutr. 1996;23:553-560.
3. Lucas A, Quinlan P, Abrams S, et al. Randomised controlled trial of a synthetic
triglyceride milk formula for preterm infants. Arch Dis Child Fetal Neonatal Ed.
1997;77:F178-184.
4. Kennedy K, Fewtrell M, Morley R, et al. Double-blind, randomized trial
of a synthetic triacylglycerol in formula-fed term infants: effects on stool
biochemistry, stool characteristics, and bone mineralization. Am J Clin Nutr.
1999;70:920-927.
5. Koo W, Hammami M, Margeson D, et al. Reduced bone mineralization in
infants fed palm olein-containing formula: a randomized, double-blinded,
prospective trial. Pediatrics. 2003;5:1017-1023.
6. Specker BL, Beck A, Kalkwarf H, et al. Randomized trial of varying mineral
intake on total body bone mineral accretion during the first year of life.
Pediatrics. 1997;99:E12.

For Internal Use Only
© 2009 Abbott Laboratories

